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Contract Lab Program
SAS Parameters

Drinking Water Sail

Organics (low detection limits) Dioxin

Inorganics (low detection limits) Additional pesticides
Additional Pesticides Total Organic Carbon
Chloride, Sulfate

Acidity, alkalinity, pH
Nitrate - nitrite

Ground Water and Leachate Sediment

Addihoral Purtrc ides
Total Organic Carbon <HexavelemrChromium
Additional Pesticides Total Organic Carbon

Sulfate, chloride
Acidity, alkalinity, pH
Nitrate - nitrite

BOD, COD

Ammonia

TKN

Phosphorus (total)

Surface Water Lagoon Waste

TDS Dioxin

TSS Additional Pesticides
Alkalinity, acidity, pH Incineration Parameters

Sulfate, chloride
Nitrate - nitrite
Phosphorus (total)
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DRINKING WATER SAS REQUESTS



u.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office

P.0. Box 818, Alexandria, Virginia 223113
PHONE: (703)557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES

Client Request
_X_ Regional Transmittal __ Telephone Request
A. EPA Region/Client: Region V WW Engineering & Science
B. RSCC Representative: Jan Pels
C Telephone Number (312)353-2720
D. Date of Request:
| E. Site Name: ki ndfill -

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
ics - Drinking w .
methylene chloride requirements.
2. Definition and number of work units involved (specify whether whole samples or

fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

Twenty-four (24) drinking water samples, jncluding duplicates and spikes.
Whole solid samples assumed,

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund - Remedial Action

cid ¢: & a: ARCS\D4003clpform6



4, Estimated date(s) of collection:,

5. Estimated date(s) and method of shipment:
Daily by overnig! .
6. Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

W . . . . . n

8. Special technical instructions (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

9. Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.). If not completed, format of
results will be left to program discretion.

\ CLP Oreanics SOW 8/87 with modificat lined in Attact I

10.  Other (use additional sheets or attach supplementary information, as needed):

11.  Name of sampling/shipping contact:_Bob Phillips
Phone: (616) 942-9600 ext. 263

eid ¢: & a: ARCS\04003¢clpform6



12.  Data Requirements

Precision Desired
Detection (Percent or
Parameter Limit Concentration)
Methylene Chloride 1 yg/ 120%
See Attachment II See Attachment II +207%
- 13.  QC Requirements
Limits
Audits Frequency (Percent or
Required of Audits Concentration)
AsperCIlPOrganic ~  AsperCLPOrganic ~ Exceptionsto CLP
_SOow 8/87 SOW 8/87 Organic SOW 8/87,
(see attachment)

14. Action Required if Limi E led

Take corrective action and repeat analysis,
Contact Region Y RSCC Jan Pels (312) 353-2720 or
Chuck Elly (312) 353-9087

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the
Sample Management Office.

¢id c: & a: ARCS\04003clpform6b




U.S. ENVIRONMENTAL PROTECTION AGENCY Methylene Chloride
CLP Sample Management Office

P.O. Box 818, Alexandria, Virginia 223113

PHONE: (703)557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES

Client Request
_X_ Regional Transmittal —  Telephone Request
A. EPA Region/Client: Region V_WW Engineering & Science
B. RSCC Representative: Jan Pels
C. Telephone Number (312) 353-2720
D. Date of Request: October-December, 1989
E. Site Name: kinner Landfill - hester

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

QCINON S d

methvlene chloride shal ate _th
samples do not contain methylene chloride.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund - Remedial Action

eid c: & a: ARCS\D4003\clpformS



4. Estimated date(s) of collection:

October-December, 1989

5. Estimated date(s) and method of shipment:
Daily by overnight camier,
6. Number of days analysis and data required after laboratory receipt of samples:

Lat hould Its within 30 days af o1 of sarmo]

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

mewmmm“mw” s of e lonide, SAS methvlene chiord i
should be sent to assigned RAS organics laboratory,

8. Special technical instructions (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

9. Analytical results required (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.). If not completed, format of
results will be left to program discretion.

As per CLP Organics SOW 8/87.

10.  Other (use additional sheets or attach supplementary information, as needed):

11.  Name of sampling/shipping contact:_Bob Phillips
Phone: (616) 942-960Q ext, 263

eid ¢: & a: ARCS\04003\clpform$



12.  Data Requirements

Precision Desired
Detection (Percent or
Parameter Limit Concentration)
Methylene chloride
_in water Sugid 80-120%
—in water Suglkg 80-120%
13.  OC Requirements
Limits
Audits Frequency (Percent or
Required of Audits Concentration)

asper CLPOrganics  SOW 8/87

14. Action Required if Limi E jed

Take comrective action and repeat analysis,
Contact Region V RSCC Jan Pels (312) 353-2720 or
Chuck Elly (312) 353-9087

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the
Sample Management Office.

eid c: & a: ARCS\04003\clpform5



U.S. ENVIRONMENTAL PROTECTION AGENCY Waste Samples
CLP Sample Management Office Additional Pesticides
P.O. Box 818, Alexandria, Virginia 223113

PHONE: (703)557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES

Client Request
_X  Regional Transmittal ___ Telephone Request
A. EPA Region/Client: Region V_WW Engineering & Science
B. RSCC Representative: Jan Pels
C. Telephone Number (312) 353-2720
D. Date of Request:
E. Site Name: | Skinper Landfill - West Chester, OH

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory
capability for your request, please address the following considerations, if applicable.
Incomplete or erroneous information may result in delay in the processing of your
request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

pestides.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

w 1 i Incl
duplicates.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund - Remedial Action

eid ¢: & a: ARCS\04003clpform2



12.  Data Requirements

Detection
Parameter Limit
Chlordene 20 mg/kg
Hexachloronorboradiene =~ 20 mg/kg
1.2.3.4.5.7.7,. Hepta-
—chloronorborene 20 mg/kg
Octachlorocyclopentene 20 mg/kg
Hexachlorobutadiene = 20 mgks
Hexachlorobenzene = 20 mg/kg
Hexochloroboradiene 20 mg/kg
13.  QC Requirements
Audits Frequency
Required of Audits

asperSAS3900-T ~  asperSAS3900-T

Precision Desired
(Percent or
Concentration)

Limits
(Percent or
Concentration)

plus/minus35%

14. \ction Required if Limi E jed

As per SAS 3900-1,

Contact Region V RSCC Jan Pels (312) 353-2720 or
Chuck Elly (312) 353-9087

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you have any
questions or need any assistance, please contact your Regional representative at the

Sample Management Office.

eid c: & a: ARCS\O400clpform2



U.S. Environmental Protection Agency

CLP Sample Management Office SAS Number

P.
PHONE: (703)/557-2490 or FTS/557-2490

0. Box 818, Alexandria, Virginfa 22313

SPECIAL ANALYTICAL SERVICES
Client Request

'-;_-' Regional Transmittal | Telephone Request
\/ﬁ. EPA Region/Client: Region V . WW Engineering & Science
B. RSCC Representative: 9Jan Pels
C. Telephone Number: 312/353-2720
D. Date of Request:
E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please contim
response on additional sheets, or attach supplementary information as needed.

1.

2.

General description of analytical service requested: Analysis of drinking water/

residential wells for_hexachloronorboradiene, octachlorocyclopentene, chlordene,

heptachloronorborene by the detection 1imit modification of CLP SOW 8/87.

Standards may be difficult to obtain (check with EPA Pesticide Repository).

Definition and number of work units -involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

24 drinking water samples including duplicates and blanks.

Whole aqueous samples of low concentration are assumed.

Includes duplicates and spikes.

Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.): ’

Superfund - Remedial Action




4, Estimated date(s) of collection:

i i ier.
5. Estimated date(s) and method of shipment; D3ily Dy overnight carrier

6. Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy 1f other than a protocol currently used in
this program):

CLP SOW for Organic Analysis (Multi-Media, Multi-Concentration) 8/87. Analyze

using GC/ECP according to SOW for pesticides. For samples that are greater than

requested GC/MS detection limits, analyze according to SOW for BW fraction.

-

‘8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1. Modification to the CLP Organic SOW 8/87 in Attachment I.

2. Required low level quantitation limits in Attachment II. Perform method detection

limit study as per 40 CFR 136, Appendix B. Conduct calibrations and QA/QC (using

chlordene, octachlorocyclopentene, heptachloronorborene, and heptachloronorboradiene.)

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

As per CLP Organics SOW 8/87 with modifications as outlined in Attachment I.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: _ Bob Phillips
Phone: 616/ 942-9600 EXT 263

-’



Precision Desired

(3% or Conc.)
+ 20%

Limits* (% or Conc.)

exceptions to CLP

3.
I. DATA REQUIREMENTS
Parameter: ' Detection Limit
see Attachment II see Attachment I
IT. QC REQUIREMENTS
Audits Required Frequency of Audits
as per CLP Organics as per CLP Organics
SOW 8/87 | SOW 8/87

Organics SOW 8:87;
see Attachment I

II1. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Contact Region V RSCC: Jan Pels 312/ 353-2720 or Chuck Elly 312/ 353-9087

Please return this request to the Sample Management Office as soon as possible to expedite

processing of your request for special analytical services.

Should you have any questions

or need any assistance, please call the Sample Management Office.



ATTACHMENT I

MODIFICATION TO THE CLP ORGANICS SOW 8/87
FOR THE REGION V RESIDENTIAL WELL SAS

SEMI-VOLATILES ANALYSIS

a) Extraction/Blowdown: Extract entire liter bottle, rinsing cap and bottle, and add
to sample. Final blowdown volume may be decreased to 0.5 ml to achieve
required detection limits.

b) Initial Calibration: Five points at 5, 10, 20, 50, and 100 total nanograms.

c) Continuing Calibration: 20 total nanograms.

d) Surrogate Standards: SOW standards spiked as 20 ppb for base-neutral standards.

e) Matrix Spike/Matrix Spike Duplicate: Matrix spike compounds as per the SOW
spiked at 20 ppb for base-neutrals.

PESTICIDES ANALYSIS

a) Extraction/Blowdown: Extract entire liter bottle, rinsing cap and bottle, and add
to sample. Final blowdown volume may be decreased up to one-half the SOW
specifications to achieve required detection limits.

b) Surrogate Standards: SOW standards spiked as 0.2 ppb (1/5 the SOW

c)

concentration).

Matrix Spike/Matrix Spike Duplicate: SOW matrix spike compounds spiked at
1/5 the SOW concentration.

ANALYTICAL RESULTS REQUIRED

a)

b)

Quantitation Limits: Organic Analysis Data Sheets, Form 1, will reflect detection
limits experimentally determined and verified previously by the contractor. This
will include a method detection limit study and verification spikes at the
determined MDL. The verification spikes must meet all quantitative criteria (i.e.,
mass spectral ions/abundances, retention times).

Dilutions: The contractor will request permission of the Region to dilute any
sample exceeding the initial calibration range for any parameter. Diluted and
undiluted sample data will be included in the results as per the SOW.

2068 - [EMU] mek/3-99A/SKENRATCH



QC REQUIREMENTS

a)

b)

c)

d)

¢)

Initial Calibration: SPCC criterion apply. The %RSD for the RF’s for all
compounds must be <35%. The RF’s for all other (non-SPCC) compounds must
be >0.05.

Continuing Calibration: SPCC criterion apply. The %D for the RF’s for all
compounds must be <25%. The RF’s for all other (non-SPCC) compounds must
be >0.05.

Matrix Spike/Matrix Spike Duplicates: SOW criterion apply for %R and
%RFD’s.

Surrogates: SOW criterion apply for %R and corrective action.

Blanks: SOW criterion apply.

38682 . [EMU] mek/3-99A/SKNRATCH



ATTACHMENT I

TASK: Analysis of drinking water samples for four organochlorine hydrocarbons;
to be analyzed using GC/EC and GC/MS.

REQUESTED REQUESTED

LIMIT LIMIT
FORGC/EC FOR GC/MS
COMPOUND (ugh (ugh
Hexachloronorboradiene 0.02 1.0
Octachlorocyclopentene 0.02 1.0
Heptachloronorborene 0.02 1.0
Chlordene 0.05 1.0

20682 - {EMU) mck/3-89A/SENRATCH
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WATER MATRIX SAS REQUESTS



U.S. Environmental Protection Agency _
CLP Sample Management Office SAS Number
P. O. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

l < l Regional Transmittal I ' Telephone Request

A. EPA Region/Client: _ Region V WW Engineering & Science

B. RSCC Representative: Jan Pels

C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please contim
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested:

Analysis of water samples for chlordene, heptachloronorborene, octachlorocyclopentene,

and hexachloronorboradiene by CLP SOW 8/87 methods.

Standards may be difficult to obtain (check with EPA Pesticides Repository).

2. Definition and number of work units-involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

Analysis of 39 Jow level ground water (potentially medium for VOA's) and

48 surface water samples.

Whole aqueous samples are assumed. Includes duplicates and spikes.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action




4, Estimated date(s) of collection:

5. Estimated date{s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): -

CLP SOW for Organic Analysis (Multi-Media, Multi-Concentration) 8/87. Analyze

using GC/ECP according to SOW for pesticides. For samples that are greater than

requested GC/MS detection limits, analyze according to SOW for BW fraction.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Conduct a method detection limit study prior to analysis as per 40 CFR 136,

Appendix B. Analyze as per SOW and perform required calibrations and QA/QC

usina chlordene, octachlorocyclopentene, heptachloronorborene, and hexach]oro—.

norboradiene.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left- to program discretion.

As per CLP Organics SOW 8/87

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact; Bob Phillips

Phone: 616/ 942-9600 EXT 263




I. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
(+% or Conc.)

Hexachloronorboradiene see Table I + 20%

Chlordene see Table I + 20%

Heptachloronorborene see Table I -ETEO%

Octachlorocyclopentene see Table I + 20%

IT. QC REQUIREMENTS

Audits Required Frequency of Audits Limits* (% or Conc.)
Hexachloronorboradiene see Table II + 20%

Chlordene see Table II + 20% )y
Heptach]oronorborene' see Table II ‘ + 20%
Octachlorocyclopentene see Table II + 20%

ITI. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Rerun samples.

Contact: Jan Pels 312/ 353-2720 or Chuck Elly 312/ 353-39087

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need anv assistance, please call the Sample Management Office.



TABLE 1

TASK: Analysis of water samples for four organochlorine hydrocarbons; to be
analyzed using GC/EC and GC/MS.

REQUESTED REQUESTED

LIMIT LIMIT
FORGC/EC FOR GC/MS
COMPOUND (ugh (ugh)
Hexachloronorboradiene 0.05 10
Octachlorocyclopentene 0.05 10
Heptachloronorborene 0.05 10
Chlordene 0.05 10

20682 - [EMU) mek/3-99/SENRATCH



TABLE 11
QC LEVEL OF EFFORT FOR CL-P ANALYTICAL SERVICES

Method of
Analysis Lab Blanks Spikes or Surrogates/Spikes Lab Duplicates Matrix Spike Duplicate
GC/MS One per set of Surrogates added to each NR One per set of samples
samples or a min- sample and matrix spikes or a minimum of 1 in 10
imum of 1 in 10 added to one sample per
set
GC/EC One per set of One spike per set of One per set of One per set of samples
samples or a min- samples or a minimum of samples or a min- or a minimum of 1 in 10

imum of 1 in 10 1in 10 imum of 10




3/005__-0-7/87 Chloride in Water 7/30/87

J.S. Environmental Protection Agency
:LP “ample Management Office
> Box 818, Alexandria, Virginia 22313

»

JHONE: (703)/557-2490 or FT1S/557-2490
|

~SAS Number

SPECIAL ANALYTICAL SERVICES Approved For Scheduling

I Client Request
l ‘ Regfonal Transmittal Telephone Request

x Smesm——

WW . . .
l. EPA Region/Client: Region ¥V Engineering & Science
B. RSCC Representative: Jan Pels.
S

t. Telephone Number: ~ {312) 353-2720

i. Date of ﬁequest:

£. Site Name: Skinner Landf{}l - West Chester, Ohio

l.lease provide below a description of your request for Special Analytical Services under

t+ Contract Laboratory Program. In order to most efficiently obtain laboratory capability for

ll request, please address the following considerations, if applicable. Incomplete or
rroneous information may result in delay in the processing of your request. Please continue

response on additional sheets, or attach supplementary information as needed.

General description of analytical service requested: Analysis of chloride in

water (surface waters, groundwater, drinking water, leachate, etc.). Samples will be

unfiltered. This SAS is meant for routine monitoring of waters at a waste site.

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;

and whether Tow, medium, or high concentration): 39 low (potentially medium for VOA's)
ground water, 48 low surface water, 24 low drinking water samples., and

3 leachate samples.

Whole aqueous samples are assumed. Includes duplicates and blanks.

Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action

| (
.....h.-,-.-



5/005__-0-7/87 ’ 7/30/87 Analysis of chloride in water

4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 325.1 (Colorimetric, Automated Ferricyanice, AA-I) 1983ed., or

2. EPA Method 325.2 (Colorimetric, Automated Ferricyanide, AA-1]) 1983ed., or
Note: A Regfon ¥V CRL Auto Analyzer Manifold Is attached for Method 325.2 to correct
errors in Method 325.2's manifold diagram.

3. ASTM Colorimetric Method (Manual Method) -ASTM D 512C-81, or
. Method otentiometric litration) Standar thods, th ed. amples
will be kept at 4°C until analysis and validation of results.

8. Special technical instruction (4f outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

For colorimetric methods (1) use a standard
curve between 0 and 300 mg/1 or less,(2) the calibration curve must IncTude 5 polnts or
more (including a zero concentration standard), and (3) samples with absorbances or peak
heights greater than highest standard must be uted and reanalyzed. For titrimetric
method 1) use efither 0.0141 or 0.025 N titrant, 2) automated potentiometric titrators .
acceptable, 3) do not use more than 20 ml titrant for 50 m] or 100 ml sample aliquots,
dilute and reanalyze any sample aliquots requiring more than 20 ml titrant, 5; remove an¥

nterfering chromate, ferric iron, Su e, and suifite, an standardize titrants daily.

Obtain approval of CPMS, CRL prior to use of any other method.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion,

The test procedure used will be clearly identified. For the
colorimetric methods, bench records tabulating order of caiibration standards, verification
and control standards, samples, matrix spikes, titrant blanks, etc. with resulting peak

eight, concentration, or absorbance read-outs w e provided with copies of worksheets
used to calculate results. For the titration method, any potentiometric titration curves
and all bench records tabulating titrant standardization, samples, aliquot volumes, matrix
spikes, etc. will be provided. Records of titrant standardizatfon and titrant blanks will
be provided. A photocopy of instrument readouts, 1e. strip charts, printer tapes, etc.
must be included for all analyses. A1l records of analysis and calculations must be legible
and sufficient to recalculate all sample concentrations and QA audit results.

EPA QC reference samples, or any other reference sample or initial calibration verification,
will be identified as to source, lot number, and sample number. Corresponding “true” or
‘target values and associated 95% confidence 1imits for analysis results will be provided

for all reference samples used.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: Bob Phillips
616/ 942-9600 EXT 263

Phone:




5/005G6-0-7/87 7/30/87  Analysis of chloride i{n water

11.

II.

3'
DATA REQUIREMENTS
parameter: Detection Limit Precision Desired
(+% or Conc.)

Chloride 5 mg/1 Differences in

duplicate sample

results are to be

<5 mg/1 for concentrations
Note: These are minimum requirements <50 mg/1 and are to be
Report actual detection 1imit used, < 10% for concentrations
based on allowable methodology options. exceeding 50 mg/1. The

significant figures to
report depend on sen-

~sitivity of colorimetric
curve or number of signifi-
cant figures in titrant
volume,

QC REQUIREMENTS = Do not use designated field blanks for QA Audits,

Audits Required Frequency of Audits Limits* (% or Conc.)

a) For Methods 325.1, 325.2, and ASTM D 512C

Matrix Spiker T per group of 10 or 85 - 115% Recovery
fewer samples )

Lab Duplicate v "+ (10% or 5 mg/T)
Lab Blank v W <5 mg/1

Calibration Verification Std. . . 90-110% Recovery
1 Set of EPA QC Mineral Ref. 1 per sample set 85-115% Recovery

Samples - 2 Concentrates

b) For Method 40/C

Same as Item Ila for Matrix Spike*, Lab Duplicate, and QC Mineral Reference Samples,

Lab Blank (Not Titration Blank)_Beginning and end of =3 to +3 mg/!
sampie set
Calibration verification At end of sample set 95 - 105% Recovery

Standard (Same as Titrant Standardazation)

*Matrix spike concentrations will be greater than 30% of the sample concentration,
but spiked sample shall not exceed the working range of the standard curve or
titration,

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact Jan Pels (312) 353-2720

or Charles T. Elly (312) 353-9087,

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you

have any questions or need any assistance, please call the Sample Management Office.



s/011__-0-7/87 Sulfate in Water July 30, 1987

U.S. Environmental Protection Agency
CLP Sample Management Office SAS Numober

P. 0. Box 818, Alexandria, Virginia 22313

PHONE: (703)/557-2430 or FTS/557-2490 | |

SPECTAL ANALYTICAL SERVICES Appraved Far Scneduling
Client Request

’ X ' Regional Transmittal I ' Telephone Request

A. EPA Region/Client: Region V WW Engineering & Science

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

0. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicable. Incomplete or
erronecus information may result fn delay in the processing of your request. Please continr
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for sulfate in water

{surface water, groundwater, drinking water, leachate, etc.). Samples will be unfiltered.

Results are reported as mg/1 SO4.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

33 low (potentially medium for VOA's) groundwater; 48 low surface

-. - » S.
water; 24 low drinking water; and 3 medium hazard leachate sample

Whole aqueous samples assumed. Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action
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Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 375.2 (Colorimetric Methylthmol Blue) - 1983 ed.

- Note: This method requires 0./5 mg/l S04 1n Dilution Water(See Reagent Sectian 6.8)

2. Method 426C of Standard Methods, lb6th ed. (Turbidimetric)
- Note: this last method provides for measurement of sulfate using 2 standard curves-

1 for sulfate concentrations between 0 and lOmg/l, and 1 between 10 and 40 mg/!
sul fate,

Samples will be kept at 4°C until validation of results.

Special technical instruction (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.): .
Sample holding time is not to exceed 28

days from date of sample collection. Sulfate standards will be prepared daily from stock

solution. Samplies with absorbances or turbidities greater than that in the highest stan-
dard will be diluted and rerun. For Method 426C, 1) the reanalysis solution should contain

between 20 and 40 mg/1 sulfate, and 2) concentrations must be corrected for background

turbidity and color per Section 5d of Method 426C using pH adjusted sample aliquots.

Use only the methods specified. Calibration curves must include at least 6 points
(including a zero concentration standard) for Method 375.2 and Buffer A of Method 426C.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etz.}. If not completed, format of results will be
left to program discretion.

The test procedure used must be clearly identified. Results
shall be reported as mg/1 SO4. Bench records tabulating the order of calibration standards,
lab control standards, lab blanks, samples, spikes, etc., with resulting absorbances
or concentration readouts, will be provided along with copies of worksheets used to cal-
culate results. Background absorbances used for turbidity corrections must be tabulated
for each sample aliquot tested. A photocopy of the instrument readout (1e. strip charts,
printer tapes, etc.) must be included. All records of analysis must be leqible and
sufficient to calculate ali concentrations and results.

EPA QC reference samples, or any other reference sample or initial calibration verification,
will be identified as to source,lot number, and sample number. Corresponding "true’ or
target values and associated 95% confidence limits for analysis results will be provided
for all reference samples used.

Other~ (use additional sheets or attach supplementary information, as needed):

Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263
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I. DATA REQUIREMENTS
Parameter: Detection Limit Precision Desired
{+% or Conc.)
Sulfate 5 mg/1 Method 375.2:
Differences in duplicate
sample results are to
be < 5 mg/1 for con-
centrations < 50 mg/1,
and < 10% for concentrations
> 50 mg/1.
Note: These are min- Method 426 C:
imum requirements. Report Differences in dupli-
the actual detection 1imits cate sample results
used based on allowable are to be < 2 mg/) for
methodology options. concentratons < 20
mg/1 and < 10% for
concentrations > 20 -

mg/1 in aliquot tested.

II. QC REQUIREMENTS - Do not use designated field blanks for QA audits.

Audits Required Frequency of Audits Limits* (% or Conc.)
Matr~ix Spike* 1 per group of 10 or
fewer samples _— 85-115%

+ (10% or 5 mg/1) for
Method 375.2

"+ (10% or 2 mg/T) for
Method 426C

Lab Duplicate

Lab Blank (0 mg/1 504) v v <5 mg/l - Method J3/5.2
-2 to +2m§/l-Buffer B of
Method or .

Lab Blank (10 mg/1 SG4) " - 8 to 10mg/1 - Buffer A of ~
Method 426C

Calipration Verification T per group of 10 samples 90 - 110%

Standard and at end of sample set

T Set of EPA QC Mineral once per sample set 85-115% for each

Reference Samples concentration.

*Matrix spike concentrations will be greater than 30% of sample concentrations,
but spiked samples shall not exceed working range of standard curve.

IIT. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples.

Contact Jan Pels (312) 353-2720 or Chuck Elly (312) 353-9087.

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please call the Sample Management
Office.



§/014__-0-6/87 Nitrate/nitrite 6/29/87

U.S. Environmental Protection Agency
CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginia 22313
PHOME: (703)/557-2490 or FTS/S557-2490

APPROVED FOR SCHEDULING
SPECIAL ANALYTICAL SERVICES
Client Request

, X | Regional Transmittal I , Telephone Request

A. EPA Region/Client: Region V WW Engineering § Science
B. RSCC Representative:  Jan Pels

c. _Te1ephone Number: 312/ 353-2720

0. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, 1f applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary information as needed.

s. General description of analytical service requested: Analysis of nitrate plus nitrite

~(as mg/1 N) in water (surface water ground water, drinking water, leachates, etc.)

Samples will be unfiltered.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

39 low ground water (potentially medium hazard for VOA's);

24 low drinking water; 48 1low surface water; and three (3) medium hazard leachate.

Whole aqueous samples assumed. Numbers include duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action




4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily bv overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:
Laharataory should report results within 30 days.

7. Analytical protocol required (attach copy if other than a protocol currantly used in
this program):
1) EPA Method 353.1 (colorimetric, automated hydrazine reduction).

2) EPA Method 353.2 (colorimetric, automated cadmium reduction),
3) EPA Method 353.3 (colorimetric, manual cadmium reduction).

For all methods:
Samples will be stored at 4°C until analysis and validation of results. Samples will

be preserved 1n the field with sulfuric acid (1 mi/]) to pH<Z. The analytical working
range shall not exceed 0.1 to 10.0 mg/! N.

For Methods 353.2 or 353.,3: If more than one reduction column {s used separate

calibrations, QA audits, and records are required for each column. The column used
must be 1dentified for each analytical result.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):
Analyze the samples within 28 days after

collection. Check the sample pH (wide range pH paper §s acceptable). If the pH>2
contact CPMS, CRL for instructions. Use only the methods specified in item 7, Obtain

approval of CoMS , CRL before using any other method.
For Methods 353. 2 and 353.3: After checking the pH it is recommended that the laboratory

check for residual chlorine (or 0x1dizing reagents) and sulfide using test strips such as
starch iodide and lead acetate papers. Contact CPMS, CRL if these interferences are

present; however, the laboratory must remove these interferences prior to analysis.

The laboratory nust also minimize interferences due to metals in order to prolong colur _
Tife. (See Section 7.1.2 of method 353.3) It 1s suggested that the laboratory may di. =
samples up to ten-fold prior to analysis (Section 7.4 of Method 353.3) provided that the
final ana%ytical working range does not exceed 0.1 to 10.0 mg/7 N.

For al] methods: Neutralize samples to pH 5-9 (or to phenolphthalein color end-point)

prior to analysis. Oilute and reanalize the neutraiized samples 1f the concentrations
exceed that of the highest standard., Use at least five calibration standards (including

a zero standard ). Prepare the lab biank using 1 ml of HpS04/1. Neutralize and analyze
it 1ike a sample.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

The test procedure used must be clearly identified. Bench

records tabulating the order of calibration standards, lab control standards, lab blanks,
samples, spikes, duplicates, etc., with resulting absorbances or concentration readouts

will be provided, Worksheets used to caiculate results will be included. Any sample
treatment to remove interferences will be documented. The labaratory shall submit phato-

copies of the instrument readout {strip-charts, printer tapes, etc.) All records of
analysis and calculations must be legible and sufficient to recalculate all concentrations.

Results are to be reported as mg N/l.
EPA QC reference samples, or any other reference sample or initial calibration verification,
will be identified as to source, lot number, and sample number. Corresponding "true" or
target values and associated 95% confidence limits for analysis results will be provided
for all reference samples used.

10. Other (use additional sheets or attach supplementary 1nformat1on, as needed):

11. Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263
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Il.

I1I.

DATA REQUIREMENTS

Parameter:

Nitrate + Nitrite

Note: These are minimum

requirements. Report actual
detection [imits used based
on allowable methodology

options.

3. Analysis of Nitrate 6/29/87

Detection Limit Precision Desired

:} or Cong.

0.10 mg/1 as N Duplicate results must

be within 10% for con-
centrations >img/1

or within 0.1 mg/1 for
concentrations < lmg/l

Results will be reported
to the nearest 0.1 mg/1

for conc. less than 1.0
mg/l and to 2 significant

figures for conc. exceed-

QC REQUIREMENTS - Do not use any designated field blanks for QA audits.

Audits Required

Matrix Spike*

Lab Ouplicate

Lab Blank (1lmi/1 H2504)

Calibration verification
standard

Calibration Dlank

1 sat of EPA Nutrient QC

reference samples-conc.
and Z,0r EPA F/NO3

QC sample, WS series

Conc. 1 and 2

- at end of run

Frequency of Audits Limits* (% or Conc.)

85% - 115%
+(10%5 - or 0.1 0 mg/T)

1 per group of 10 or
fewer samples

1 per group of 10 or
fewer samples

Z per sample set

1 per group 90% ~ 110%
] or fewer samples and .

K: 0.1 mg/T

T.T mg/1

1 per group of 10
samples or less
1 per sample sst 85% - 115%

*Matrix spike concentrations will be 30% or larger, of sample concentrations,

but spiked samples should not exceed working concentration range of standard

curve,

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples. Contact Jan Pels

(312) 353-2720

or Chuck Elly (312) 353-59087,

Please return this request to the Sample Management Qffice as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office."



<l Caw__=um0/0s Ammonia in water  6§/30/87

U.S. Environmental Protection Agency
CLP Sample Management Qffice | SAS Number
P. 0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECTAL ANALYTICAL SERVICES Approved For Scheduling
Client Request

a X , Regional Transmittal l ' Telephone Request

ineering & Science
A. EPA Region/Client: Region V WW Eng 9

B. RSCC Representative: Jan Pels

C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability fo
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of ammonia
in waters ( surface water, ground water, and Jeachate . * A1) samples will be

ynfiltered, Results will be reported as mg/l N. .

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inerganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

48 low surface water analyses, 39 low ground water analyses, and 3 medium hazard

~ Teachate analyses.
Whole aqueous samples assumed.

Includes duplicates and spikes,

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action
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4, Estimated date(s) of collection:
J. Estimated date(s) and method of shipment: Daily by overnight carrier
6. Number of days analysis and data required after laboratory receipt of samples:
Laboratory shoyld report resylts within 30 davs,
7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):
1) EPA Method 350.1 (Automated Phenate), or
2) EPA Method 350.3 (Potentiometric, lon Selective Electrode).
Samples will be stored at 4° C until analysis and validation of results. Sample
aliquots will be preserved in the field with sulfuric acid {1 ml/1 to pH < 2}.
The working concentration range of Method 350.1 Auto Analyzer should be 0,1 to 10 mg/l
NHjeN or lesser concentration.
8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Check sample pH (wide range pH paper), If pH >2
contact Jay Thakkar, CPMS, CRL for instructions. Dilute and rerun samples with peak
heights or concentrations higher than the highest standard. The holding time is not to
exceed 28 days from sample collection. All solutions should be made with amonia-free water.
For Method 350.3 calibrate the electrometer with standards fn order of increasing concen-
tration of ammonia. Jhe pH of the solution after the addition of NAOH must be above ll.
Use only the method(s) specified above., Standard curve for Method 350.1 must include at
Teast 5 standards (one og which 1s zero concentration). sStandard curve for Method 350.3
must include at least 4 standards between 0.1 and 10.0 mg/1 NH3-N, All standards, blanks,
dilution water, and diluted samples must be acidified with 1 mi/l H2504.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

The test procedure used will be clearly identified. Bench
records tabulating the order of calibration standards, lab blanks, samples, 1ab control
standards, spikes, duplicate, etc. with resulting peak heights, millivolts, or concentration
readouts, will be provided along with copies of worksheets used to calculate ammonia re-
sults. If Method 350.3 s used, the standard curve should be provided. A photocopy of the
instrument readout t.e. strip charts, printer tapes, etc. must be included. All records
analyses and calculation must be legible and sufficient to recalculate all concentrations.
Results are to be in mg/-N per liter.

EPA QC reference samples, or any other reference sample or initial calibration verification,
will be identified as to source, lot number, and sample number. Corresponding "true” or
target values and assotiated 95% confidence limits for analysis results will be provided
for all reference samples used.

10. Other (use additional sheets or attach supplementary information, as needed):

1. Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263
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I. DATA REQUIREMENTS
Parameter: Detection Limit Precision Desired
(% or Conc.)
Ammonia 0.1 mg/1-N Duplicate results must

NOTE: These are minimum

requirements. Report
actyal detection limits

used based on specified
methodologies.

agree to within 10%
for concentrations

> 1mg/1 or to within
0.lmg/1 for concen-

trations <1 mg/l
Results will be re-

ported to the near-
est 0.05 mg/) and to
significant figures

for concentrations

“exceeding 1/mg/1-N.

GENERAL STATEMENT )
Il1. QC REQUIREMENTS - Do not use designated field blanks for QA Audits.

a) For Method 350.1

Audits Required Frequency of Audits Limits* (% or Conc.)

at least 1 per group of

Matrix Spike* 10 or fewer samples 85% -~ 115%

at least 1 per group of

Lab Duplicate 10 or fewer samples + 10% or 0.1 mg/1

at least 1 per group of

Lab Blank 10 or fewer samples 0.1 mg/1

Calibration verification 1 per group of 10 samples 90% - 110%

1 set of EPA QC Nutrient
reference samples. Conc.
1 &2

1 per sample set 85% ~ 115%

b) For Method 350.3

at least 1 per group of

Lab Duplicate 10 or fewer samples 10% or 0.1 mg/1]

at least 1 per group of

Lab Blank 10 or fewer samples < 0.1 mg/1
Calibration verification 1 per 10 samples and

standard end of set 90% -~ 110%
1 set of EPA QC Nutrient

reference samples. Conc,

182 1 per sample set 85% - 115%

*Matrix spike concentrations will be greater than 30% of sample concentrations, but spiked
samples should not exceed working concentration range of standard curve.

[Il1. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact Jan Pels (312) 353-2720

or Chucx Elly (312) 353-908/.

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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U.S. Environmental Protection Agency
CLP Sample Management Office | SAS Numper ]
P. 0. Box 818, Alexandria, Virginia 22313 | |
PHONE: (703)/557-2490 or FTS/557-2490 | |

SPECTAL ANALYTICAL SERVICES Approved For Scheduling
Client Request

l X | Regional Transmittal | Telephone Request
: . WW Engineering & Science
A. EPA Region/Client: Region V
B. RSCC Representative: Jan Pels
C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below 3 description of your request for Special Analytical Services under

<~a Contract Laboratory Program. In order to most efficiently obtain laboratory capability for

your request, please address the following considerations, if applicable. Incomplete or

erroneous information may result in delay in the processing of your request. Please continue
‘oonse on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis foc alkalinity, acidity

(if necessary), and pH in waters {(surface waters, grOundwatErs, drinking waters, leach-

ates, etc.). Samp1e§ will be unfiltered. Determine alkalinity and pH first. Only those

samples with pH values less than or equal to 5.0 or alkalinity values less than or equal

to 20 mg/1 CaC03 will be tested for acidity. Use attached SAS for acidity (titration

after hydrogen peroxide addition and boiling), if any such determinations are required.

Report alkalinity and acidity as mg/} CaC0z.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments; .
and whether low, medium, or high concentration): 39 low (potentially medium for VOA's)

ground water; 24 low drinking water samples, and 3 medium hazard

leachate samples 13 low surface water samples. Whole aqueous samples assumed. Includes

duplicates and blanks. . ]
3. Purpose aof analysis (specify whether Superfund (Remedial aor Enfarcement), RCRA,

NPDES, etc.): )
> ) Superfund - Remedial Action
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8.

9.

10.

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratary receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

Analytical protocol required {attach copy if other than a protocol currently used in

this program):
1) Alkalinity EPA Method 310.1 (Titrimetric, ph 4.5) or Standard Methods,

16th tdition, Method 403 4¢ and 4d.
2) pH - EPA Method 150.1 (Electrometric) - Inftfal pH of alkalinity titration is an

acceptable procedure so long as sample has not been diluted.
3) Acidity - EPA Method 305.1 (Titrimetric) - Use attached SAS, and its specifications,

for acidity. Determine acidity 1f sample pH < 5.0 or dia11n1ty < 20 mg/1 CaCO3.
Samples will be stored at 4°C until analysis and validation of results.

Special technical instruction (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):
Sample holding time should not exceed 14

days from date of collection. Use potentiometric titration to pH 4.5 for alkalinity >
20 mg/1 CaC0q. For concentrations < 20 mg/1, use EPA Method 310.1 (Section 6.3) or
Standard Methods, Method 403 4d. Do not use titrant volumes greater than S0 ml. Use
only the Methods specified above.

Use Nazl03 to standardize titrant. Standardize the pH meter and the titrant each day.
Standardize the pH meter using at least two buffers which bracket the alkalinity end

point. Record pH of each sample prior to titration.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentatiGrni, etc.). If not completed, format of results will be

left to program discretion.
The test procedure used will be clearly identified. B8ench

records tabulating the order of analysis including pH meter calibration, titrant stan-

dardization, sample pH values, tab blanks, sampies, lab control standards, duplicates,
etc., with resulting titrant volumes or read-outs, will be provided along with calcylation

worksheets. All records will be legible and sufficient to recalculate all sample concen-
trations and QA audit results. Report method of titrant standardjzation,

EPA QC reference sampies, or any other reference sampie, will be identified as to source,
lot number, and sample number. Corresponding “"true” or target values and associated

95% confidence limits for analysis results will be provided for all reference samples
used.

Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263

-



-
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1.

IIl.

DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired

(+» or Conc.)

+ 2 mg/1 for concentrations

Alkalinity ( as mg/1 CaCO3) 2 mg/1 for Yow level < 20 mg/1 CaC0z
+ 10% for concentrations
20 mg/1 for high level > 20 mg/)1 Cal0x

pH not applicable Report to nearest
0.1 pH values.

QC REQUIREMENTS Do not use any field blanks for QA audits.

Audits Required (Alkalinity) Frequency of Audits Limits* (% or Conc.)
at least 1 per group < 10 mg/1 for high-level
lab blank of 10 or fewer samples samples tested.

<Z mg/T for Tow-Tevel
samples tested.

at least 1 per group + 10% or + 2 mg/l
lab duplicate of 10 or fewer samples )
lab control sample 1 per sample set 90 - 110% recovery

1 set of EPA QC mineral
reference samples

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyzesamples. Contact Jan Pels (312) 353-2720

or Chuck Elly (312) 353-9087

»

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please call the Sample Management Office.



5/017__~0-7/87 BOD in Water and Wastewatar 7/30/87

U.S. Environmental Protection Agency
CLP Sample Manaygement Office SAS Numper
P. 0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

Approved for Scheduling
SPECIAL ANALYTICAL SERVICES
Client Request

l X ' Regional Transmittal l ! Telephone Reques?

A. EPA Region/Client: Region V WW Engineering § Science
B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

€. Site Name: Skinnér Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program, In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary fnformation as needed.

1. General description of analytical service requested: Analysis of

biological axygen demand (B0D) in water and leachate. Samples will be unfiltered.

Results are reported as mg/l oxygen.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

39 low ground water (potentially medium hazard for VOA's) and 3 medium

hazard leachate samples.

Whole aqueous samples assumed. Includes duplicates and blanks.

-

3. Purpose of analysis (specify whether Super~fund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action
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8.

10.

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier

Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

BOD "Standard Methods for the Examination of Water and Wastewater" 15th or 16th

Edition, Method 507. All samples will be seeded unless otherwise stated.

Specia) technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):
Set-up 3 or more sample dilutions so that two

or more sample dilutions overlap to result in a residual D.0. > or = to 1 mg/] and a D.0.
depletion > 2 mg/V. Measure the seed BOO using 2 or more dilutions (section 5d). B0D
results for 2 dilutions should agree within + or - 15%. Analyze unseeded dilution water
blanks , and glucose-glutamic acid checks (Section 5b of Method 50/), both in duplicate,
in addition to sample dilutions. Determine the initial and final D.0, for each bottle,
Store samples at 4°C until analysis. The hoiding time 1s not to exceed 48 hours from the
time of the beginning of sample collection. Dilution water will be seeded so that calcu-
Tated DO uptake from BOO of seed will De bDetween 0.5 and 1.0 mg/1 (Section 5d of Method
507). Do not use seeded blanks to estimate seed corrections. All procedures defined in
the Method must be followed precisely. Check for interferences (Section be).

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.}. If not completed, format of results will be
left to program discretion.

All measurements and calculations must be documented and submitted. Submit all raw
data. Report initial and final D.0. from each bottle. Report BOO in mg/]1 for each
bottle and the average of each fitting the depletion range 1isted above using cal-
culatjons specified by "Standard Methods"(Jection & of Method 507). Report results of
duplicates, unseeded dilution water blank, BOD of seed, calculated DO uptake of seed in

seeded dilution water, and glucose-glutamic acid check.
EPA QC reference samples, or any other reference sample or initial calibration verifica-

tion, willi be identified as to source, ot number, and sample number. Corresponding
"true” or target values and assocjated 95% confidence limits for analysis will be provider

for ald reference samples used.

Other (use additiaonal sheets or attach supplementary information, as needed):

. Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263




5/017G-0-7/87 BOD in Watar and Wastewater 7/30/87

1. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
{#+~ or Conc.)

80D 2 mg/l Differences in duplicate
saries of samplie results
shall not exceed

Z mg/1 for concentrations
less than 20mg/1.

II. QC REQUIREMENTS Do not use any field blanks for QA audits.

Audits Required . Frequency of Audits Limits* (% or Conc.)
Glucose-Glutamic acid 1 pair per set of 160-240 mg/)
checks samples
Duplicate (full dilution at least 1 per group + or -{10% or 2 mg/1)
series) of 10 or fewer samples
Unseeded Dilution Water 1 pair per set of sam- <or =to 0.2 mg/1
Blanks ples, including 1 pair
for each lot of dilu-
tion water
D0 Uptake of seed in calculated for each 0.6 to 1.0 mg/1
seeded diiution water Tot of seeded dilution i
(calculated) water
1 sat of EPA QC Demand 1 set of 2 per sample 75 - 125% Recovery
Reference Samples set )

(if specified)
Yes No

I11. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact Jan Pels (312) 353-2720

or Chuck Elly (312) 353-9087.

.

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Qffice..



§/018__-0-6/87 COD (Hi- and Lo-levels) 6/26/87

U.S. Environmental Protection Agency
CLP Sample Management Office SAS Numoer

P. 0. Box 818, Alexand-ia, Virginia 22313

peANE (703)/557 2490 or FTS/557 2490 | |

SPECIAL ANALYTICAL SERVICES

Client Request Appraved for Scheduling
'-'?'_'l Regional Transmittal "_-_'-, Telephane Request
A. EPA Region/Client: Region V WW Engineering & Science
B. RSCC Representative: Jan Pels
C. Telephone Number: 312/.353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Pleasa continue
response on additional sheets, or attach supplementary information as needed.

?  General description of analytical service requested: :
Analysis of chemical oxygen demand

(cop) (Hi-level) (50 - 800 mg/1) and COD (Lo-level) (5 - 50 mg/1) in water (.

roundwater, leachate . Samples will be unfiltered. Any
sample with COD values less than ) mg/ 1 w11l De determined and reported as COD (Lo-level).
Samples with COD values greater than or equal to 50 mg/1 will be determined and reported
as COD (Hi-level)., The COD (Lo-Tevel) method is used for optimum precision and accuracy
of measurement of Jow concentration COD values.
If field specific conductance values are greater than or equal to 5000 umhus/cm, field per-
sonnel will indicate this on the SAS Packing Lists or any future RAS/SAS Traffic Reoort
Forms, the field conductance values and the instruction "Check fo- Possible Chloride
Interference in COD Test” for any such samples. If this is the case or if there is other
definite knowledge of chlorides exceeding 2000 mg/1, the laboratory will determine the
chloride content and inhibit chloride interference pursuant to Section /.1 of EPA Method
410.3.
NOTE: It i1s expected that few waters from Region V (<3%), will have chloride concentrations
in excess of 2000 mg/1, however, it is the responsibility of field personnel to first iden-
tify any samples having a chloride interference for COD so that the COD test can be modi-
fied to compensate for any chlioride interference.
Results are reported as mg/1 COD.

2. Definition and numbe~ of work units involved (specify whether whole samples or
ractions; whether or ganics or inorganics; whether aqueous or soil and sediments;

and whether low, medium, or high concentration): 39 low (potentially medium for VOA's)
ground water and z medium hazard leachate samples. Whole aqueous samples assumed.

Includes duplicates and blanks.
3 urpose of inalysis (specify whether Superfund (Remedial or Enforcement), RCRA,
APDES, etc.):
Superfund - Remedial Action




5/018__~0-6/87 COD (Hi- and Lo-levels)
-2 - 6-25-87

4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

EPA Method 410.1 (Titrimetric, Mid-level) for COD > 50 mg/}.

EPA Method 410.2 (Titrimetric, Low-level) for COD < 50 mg/1.
Use Section 7.1 of Method 410.3 if chloride concentration exceeds 2000 mg/1 in a sample.
If titration blank is necessary for each different amount of mercuric sulfate used for
inhibition of chloride interference, SAS Packing Lists will note the samples requiring -’
assessment of chloride interferences. Measurement of chloride will be done using any
method of “Standard Methods”,16th ed., or “"EPA Methods for Chemical Analysis of Water and
Wastes”, 1983 ed., whenever possible chloride interference 1s noted.
Samples will be preserved with 1 ml of HySOg to pH less than 2 and kept at 4°C until
sample analysis and validation of results are completed. Holding time is not to exceed ¢8
days from date of sample collection,

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1. Check sample pH (wide range pH paper). If pH>2, contact CPMS, CRL for further
jnstructions.
2. Use a) 50 m sample aliquots for both methods, b) 0.250 N Kz Cr§07 reagent and 0.25 N

ferrous ammonium sylfate titrant for Method 410.1, and ¢) 0.0250 N KpCry0; reagent
and 0.025 N ferrous ammonium sul fate titrant for Method 410.2. :
3. Dilute and reanalyze (by Method 410.1) any samples with COD values > 800 mg/l or ti-
trant voiumes < 5.0 mi, Reanalyze samples (by Method . in1tial sample values

are > 50 mg/1 COD by Method 410.2. Reanalyze samples (by Method 410.2) if initial
sample values are < 50 mg/] COO by Method 410.1.

4, Any sample aliquots < 50 mls will be diluted to 50 mls so that the COD reaction mix-
ture will bDe 50% H2504/ 50% water by volume.

5. Titration blanks will be determined, at least §n duplicate each day of analysis and
will not differ more than + 0.1 m] titrant for Method 410.1 and + 1.0 mi titrant for
Method 410.2.

6. Separate sets of QA Audits will be performed for each method, if both methods are
used.

7. Use potassium hydrogen phthalate as a matrix spike compound. Use 20 mg/1 matrix spike
concentration for Method 410.2.

8. Samples will be refluxed for at least 2 hours.

9. Homogenize sample aliquots, as necessary, to obtain sample aliquots of reprasentative
suspended solids.

10. Use only the method specified.




5/018 -0-6/87 (2) COD ( Hi- and Lo-levels)
- 6/26/87

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Bench records, tabulating titrant standardization, titration
volumes for titratfon or sample blanks (2 or more in number), samples, and QA Audits will
be provided for each method used. All records of analysis and calculations must be
l1egible and sufficient to recalculate all sample concentrations and QA Audit results.
Records of chloride analysis will be provided for any samples SO specified on the RAS/SAS
Traffic Report or SAS Packing List. Separate bench records will be provided for any COD
determinacions of high chloride samples (>2000 mg/T C1) including weight of mercuric
sulfate used, sample titration volume and titration blank volume for each sample type.
EPA QC Reference samples, or any other reference samples, will be identified as to source,
Jot number, and sample number. Corresponding "true” or target values and associated
95% confidence 1imits for analysis results will be provided for all reference samples
used.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: Bob Phillips
616/ 942-9600 EXT 263

Phone:




5/018G-0-6/87

I.

Il.

IIT.

C0D (Hi- and Lo-Levels) 6-26-87

DATA REQUIREMENTS

Precision Desired

- (2= or Conc.)

Parameter: Detection Limit

COD (Method 410.1) 50 mg/1 Method 410.1: Differences in
sample dupiicates are to be
COD (Method 410.2) 5 mg/1 <or=to 0.2 ml titrant or

L8 mg/l for concentrations
< 80 mg/1 and < 10% for COD

concentrations exceeding

NOTE: These are minimum 80 mg/1.

requirements. Report Method 410.2: Differences in

actual detection limits

used based on specified
methodologies.

QC_REQUIREMENTS

Audits Required

Matrix spike (KHP)

Method 410.1*

Method 410.2(Use 20 mg/1 spike)

Lab duplicate

Titration blank (used for
calculation of results)

1 set of EPA OC Demand
~Reference samples -
2 concentration levels

* . Matrix spike will be greater than 30% of the sample concentration,

Frequency of Audits

at least 1 per group of

sample duplicate results are tc
be < 1.0 ml titrant or < 4 mg/’
for concentrations less than
40 mg/7 and are to be < 5 mg/!
for concentrations between 40
50 mg/1.

Limits* (% or Conc.)

10 or fewer samples

85 - 115% Recovery (410.1)
75 - 125% Recovery (410.2)

Diff < ( 8 mg/1 or 10%)

. . (410.1)
v M Tfﬁ ({ dmg/1 - 5 mg/1)
(410.2)

at least 2 per sample

set for each method used

1 per sample set for

Diff in titrant volumes shall
not exceed 0.1 m! for 410.1
and ml for

90 - 110% Recove’y or < 8 mg/7

each method used

error for 410.1 and < 5 mg/1
error for 410.2 in aliquot

shall not exceed 800 mg/l for Method 410.1.

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

tested
but spiked sample

Take corrective action and reanalyze samples. Contact . Jan Pels (312) 353-2720
or Chuck Elly {312) 353-9087.
Contact Region V RSCC Jan Pels (312) 353-2720 concerning questions on

chloride interferences and modifications of COD test.

Please return this request to the Sample Management Office as soon as possible to expedite

processing of your request for special analytical services.
or need any assistance, please call the Sample Management Office,

Should you have any questions



5/015 -0-7/87 Total Kjedahl Nitrogen in Water

- July 30, 1987
U.S. Environmental Protection Agency
CL® Sample Management Office SAS Number

P . Box 818, Alexandria, Virginia 22313
P E: (703)/557-2490 or FTS/557-2490 |

SPECIAL ANALYTICAL SERVICES
Client Request
Scheduled for Approval
] Regional Transmittal | | Telephone Request

X __ |
A. EPA Region/Client: Region V WW Engineering & Science
B. RSCC Representative: Jan Pels

~ C. Telephone Number: (312) 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
yr -~ request, please address the following considerations, if applicable. Incomplete or

e ieous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for total Kjeldahl

nitrogen in waters (. . , groundwaters, ., leachates, etc.)..

Al]l samples will be unfiltered. Results will be reported as mg/1 N.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

39 low (potentially medium for VOA's) ground water, 3 and medium hazard

leachate samples.

Whole aqueous samples assumed. Includes duplicates and blanks.

3. Purpose of analysis {specify whether Supe-fund (Remedial or Enforcement), RCRA,
NPOES, etc.):

Superfund - Remedial Action




5/015__-0-7/87 . ' Total Kjeldahl Nitrogen July 30, 1327
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4, Escimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratories shall report results within 30 days after receipt of samples-

7. Analytical protocol! required (attach copy if other than a protocol currently used in
this program):
1) EPA Method 351.2 (Colorimetric, Block Digestor, AA II)
2) EPA Method 351.3 (Colorimetric, Titrimetric, or Potentiometric } (NOTE: For Method
351.3 the micro-Xjeldahl technique is not acceptable.) Samples will be preser~ved in the
field using H2S04 (lml/L)} to pH<2, samplaes will be stored at 4°C until analysis and
validation of results.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

For all Methods: Analyze samples within 28
days after collection. Check the sample pH {(wide range pH paper). If the pH>Z, contact
CPMS, CRL for instructions. Use nicotinic acid for the control standard. Use an organic
nitragen compound for the matrix spike. Use only the Methods specified 1n 1tem /. Method
351.3 requires distillation separation, prior to all final ammonia measurements.

For Method 351.3: Use only the Colorimetric method for samples containing less than

T mg N/T.

For Colorimetric Methods (351.2 and 351.3): Use at least five calibration standards
{incTuding a zera concentration standard). Dilute and reanalyze samples with concentra-
tions that exceed the highest calibration standard.

For the Potentiometric Method (351.3): Use at least four calibration standards. Dile
and reanalyze samples with concentrations that exceed the highest calibration standard,
For the Titrimetric Metnod (351.3): Standardize the titrant each day. Include records
of indicator blank. ’

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Identify the test procedure and options used. Provide bench
records and all records of calibration, analyses, and calculations for standards, samples,
blanks, any titration indicator blanks, duplicates, spikes, controls, etc. Include ab-
sorbances, peak heights, responses, concentrations, etc. for each measurement. Include
digestion iogs showing sample volumes and dilutions for all samples. I[dentify organic
nitrogen compound used for matrix spikes. Records must be legible and sufficient to
recalculate all concentrations and QA audit results. Provide photocopies of all instru-
ment readouts (i.e. stripcharts, print-outs, etc). Report results as mg N/1. Identify
the compound used for the matrix spike.

EPA QC reference samples, or any other reference sample or initial calibration verifica-

tion, will be identified as to source, Yot number, and sample number. Corresponding “tru
or target values and associated 95% confidence limits for analysis results will be provi-
ded for all reference samples used.

10, Other (use additional sheets or attach supplementary information, as needed):

1

.1. Neme of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263




5/015G-0-7/87 : Total Kjeldahl Nitrogen July 30, 1987

1

IT.

111,

3'
DATA REQUIREMENTS
Parameter: Detection Limit Precision Desired
~ (% or Conc.)

TKN 0.1 mg N/ Duplicate sample results
NOTE: These are must agree within 0.1 mg/\
minimum reguirements. for concentrations <1 mg/1
Report the actual and within 10% for concen-
detection limit used trations > or = to 1 mg/}

based on allowable
methodology options,

QC REQUIREMENTS Do not use designated field blanks for QA audits.

Audits Required Frequency of Audits Limits* (% or Conc.)

Cont~ol standards (Nicotinic one per set 70 - 110% recovery
Acid)

Matrix spike* . one per group of 10 or 85 - 115% recovery

- fewer samples
Lab duplicate - .

+ (10% or 0.1 mg N/1)

Lab blank " . + 0.1 mg N/
Calibration verification ! " and at

Standard the end of the set 90 - 110%
1 set of EPA QC nutrient .

reference samples one per set 85 - 115%

conc. 3 and 4.
*Mat~ix spike concentration will be greater than 30% of the sample concentration
but will not exceed the highest calibration standard. Matrix spikes will be
prepared from an organic nitrogen compound.

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples.

Contact Chuck Elly (312) 353-9087 or Jan Pels (312) 353-2720

“lease return this request to the Sample Management Qffice as soon as possible to expedite
v

2ssing of your request for special analytical services. Should you have any questions

0. .eed any assistance, please call the Sample Management Office.



5/020__~-0-6/87 Total Organic Carbon in Water 6/30/87
U.S. Environmental Protection Agency
CLP Sample Management Qffice SAS Number

p. 0. Box 818, Alexandria, Virginia 22313

PHONE: (703)/557-2430 or FTS/557-2490 I |

SPECIAL ANALYTICAL SERVICES

Client Request Approved For Scheduling

, I Ragional Transmittal l | Telephone Request

X
A. EPA Region/Client: Region V WW Engineering & Science
B. RSCC Representative: Jan Pels
C. Telephone Number: (312) 353-2720
D. Date of Request:
E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicable., Incomplete or
erroneous information may result ian delay in the processing of your request. Please contir
response on additional sheets, ocr attach supplementary information as needed.

1. General description of analytical service requested: Analysis for total organic

carbon in water (surface waters, groundwaters, . ., leachate, etc,). Most

samples will be unfiltered, although certain aliquots can be filtered and preserved at

the time of collection. Results are reported as mg/1 C.

2. Definition and number of work units fnvolved (specify whether whole samples or
fractions; whether organics or jnorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

39 low (potentially medium for VOA's) ground water, 3 medium hatard leachate,

and 48 low surface water samples.

Whole aqueous samples assumed. Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):
Superfund - Remedial Action




5/020__-0-6/87 Total Qrganic Carbon 6/30/87

4.

10.

— -2 -

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier,

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

EPA Method 415.1 (combustion or oxidation).

Samples will be preserved with 1 ml/1 HpSOg to pH <2. Samples will be stored at 4°C

until analysis and validation of results.

Special technical instruction (if outside protocol requirements) dilute and rerun samples
with absorbances higher than the highest standard:

Check sample pH with (wide range pHM
paper). If pH >2 contact CPMS, CRL for instructions. The hoiding time is not to exceed 28
days from sample collection. Homogenize samples if necessary. Qualify results where
suspended solids content may affect accuracy. Instruments with syringe i1njJection will
utilize 2 injections per measurement. If the 2 injections differ by more than 10% or
2 mg/1, repeat and report the average of 4 injections. [norganic carbon will be purged
from solution or, if determined separately, subtracted from total carbon values. Obtain

approval of CPMS, CRL, prior to use of any other method. T(he calibration curve must include
at least 5 standards. (One of the standards must be zero concentration).

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

Test procedures and specific instrument used will be clearly
identified. Bench records tabulating order of calibration standards, lab blanks, samples
lab control standards, spikes, duplicates etc., with resulting output on concentration

readout will be provided along with worksheets used to calculate results. Specify the
organic compound used to prepare standards and spikes. A photocopy of the instrument read-

out, i.e. stripcharts, printer, tapes, etc. must be included. Resuits are to be reported
in mg/1 C., Records of analysis and calculations must be legible and sufficient to re-

calculate all concentrations,
EPA QC reference samples, or any other reference sample or jnitial calibration verification,

will be 1dentified as to source, lot number, and sample number. Corresponding “true” or
target values and associjated 95% confidence limits for analysis results will be provided

for all reference samples used.

Other (use additional sheets or attach supplementary information, as needed):

Name of sampling/shipping contact: Bob Phillips

Phone 616/ 942-9600 EXT 263




5/020G-0-6/87 Analysis of Total Organic Carbon 6/30/87

3.
I. DATA REQUIREMENTS
Parameter: Detection Limit Precision Desired
{#% or Conc.)
T0C 2 mg/l Difference in duplicate
results should not
NOTE: These are minimum exceed + 10% for
requir-ements. Report concentrations >20
actual detection limits mg/1 or 2 mg/l for
used based on specified concentrations less
methodologies. : than 20 mg/l.

II. QC REQUIREMENTS - Do not use designated field blanks for QA audits.

Audits Required Frequency of Audits Limits* (% or Conc.)

at least 1 per group of

Matrix Spike* 10 or fewer samples 85% - 115%
at least 1 per group of

Lab Duplicate 10 or fewer samples + (10% or 2.0 mg/1)
at least 1 per group of

Lab Blank 10 _or fewer samples £ 2.0 mg/1

Calibration verification 1 per group of 10 samples 90% - 110%

standard and end of set

1 set of EPA demand QC 1 per sample set 85% -~ 115%

reference samples (conc.

1 and 2)

*The matrix spike concentrations will be approximately 30% of sample concentra-
tions, but spiked samples shall not exceed the working range of the standard
curve,

IIT. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples - Contact Jan Pels (312) 353-2720

or Chuck Elly (312) 353-9087.

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



5/003__-0-6/87 Alk/Acid/pH  6/29/87

“ U.S. Environmental Protection Agency
CLP Sample Management Office ] SAS Number |

0. Box 818, Alexandria, Virginia 22313 | I

P.
' OHONE: (703)/557-2490 or FTS/557-2490 | i

.' X l Regional Transmittal I | Telephone Request

.A
is.

c.
‘\/.D.
le.

SPECIAL ANALYTICAL SERVICES Approved For Scheduling
Client Regquest

EPA Region/Client: Region ¥ WW Engineering & Science
RSCC Representative: Jan Pels
Telephone Number: 312/ 353-2720

Date of Request:

Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under

-~e Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
our request, please address the following considerations, 1f applicable. Incomplete or
s~roneous information may result in delay in the processing of your request. Please continue

1.

A B B A B =N
.

ponse on additional sheets, or attach suppIguentary information as needed.

General description of analytical service requested: Analysis for alkalinity, acidity

(if necessary), and pH in waters (. Aggroundwaiérs, surface waters

. )e Samples will be unfiltered. Determine alkalinity and pH first. Only those

samples with pH values less than or equal to 5.0 or alkalinity values less than or equal

to 20 mg/1 CaC02 will be tested for acidity. Use attached SAS for acidity (titration

after hydrogen peroxide addition and boiling), if any such determinations are reguired.

Report alkalinity and acidity as mg/} CaCO3.

Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration): 39 low (potentially medium for

VOA's) ground water, 48 low surface water, 3 medqum hazard leachate, and

24 low drinking water samples. Whole aqueous samples assumed. ncludes duplicates
nd blanks.
ﬁurpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

. Superfund - Remedial Action




5/023__-0-6/87 Alk/Acid/pH  6/29/87

4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):
1) Alkalinity EPA Method 310.1 (Titrimetric, ph 4.5) or Standard Methods,

‘16th Edition, Method 403 4¢ and 4d.

2) pH - EPA Method 150.1 (Electrometric) - Initial pH of alkalinfty titration is an
acceptable procedure so long as sample has not been diluted.

3) Acidity - EPA Method 305.1 (Titrimetric) - Use attached SAS, and jts specifications,
for acidity. Determine acidity 1f sample pH < 5.0 or alkéT1n1ty < 20 mg/1 CaC03.

Samples will be stored at 4°C until analysis and validation of results.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Sample holding time should not exceed 14
days from date of collection. Use potentiometric titration to pR 4.5 for alkalinity >
20 mg/1 CaC03. For concentrations < 20 mg/1, use EPA Method 310.1 {Section 6.3) or
Standard Methods, Method 403 4d. DO not use titrant volumes greater than 50 ml. Use
only the Methods specified above.
Use NayCO3 to standardize titrant. Standardize the pH meter and the titrant each day.
Standardize the pH meter using at least two buffers which bracket the alkalinity end
point. Record pH of each sampie prior to titration.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion,

The test procedure used will be clearly identified. Bench
records tabulating the order of analysis including pH meter calibration, titrant stan-
dardization, sample pH values, lab blanks, samples, 1ab control standards, duplicates,
etc., with resylting titrant volumes or read-outs, will be provided along with calculation
worksheets. All records will be legible and sufficient to recalculate all sample concen-
trations and QA audit results. Report method of titrant standardization.

EPA QC reference sampies, or any other reference sample, will be 1dentified as to source,
1ot number, and sample number. Corresponding “"true” or target values and associated

95% confidence Timits for analysis results will be provided for all reference samples
used.

10, Other (use additional sheets or attach supplementary information, as needed):

1i. Name of sampling/shipping contact: Bob Phillips )
616/ 942-9600 EXT 263

Phone:




5/0036-0-6/87 Alk/Acid/pH 6/29/87

II.

Il

DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired

(+% or Conc.)

+ 2 mg/1 for concentrations

Alkalinity ( as mg/1 CaC03) 2 mg/1 for low level < 20 mg/1 CaClz
+ 10% for concentrations
20 mg/1 for high level > 20 mg/} CaC0l4y

pH not applicable Report to nearest
0.1 pH values.

QC REOUIREMENTS Do not use any field blanks for QA audits.

Audits Required (Alkalinity) Frequency of Audits Limits* (% or Conc.)

at least 1 per group < 10 mg/1 for high-level

lab blank of 10 or fewer samples samples tested.
< 2 mg/1 for low-level

‘samples tested.

: at least 1 per group + 10% or + 2 mg/l
1ab duplicate of 10 or fewer samples )
1ab control sample 1 per sample set 90 - 110% recovery

1 set of EPA QC mineral
reference samples

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyzesamples, Contact Jan Pels (312) 353-2720

or Chuck Elly (312) 353-9087

-

Please return this request to the Sample Management O0ffice as soon as possible to
expedite processing of your request for special analytical services. Should you
have any questions or need any assistance, please call the Sample Management Office.



5/016__-0-6/87 Total Phosphorus in Hp0 6/29/87
U.S. Environmental Protection Agency
CLP Sample Management Qffice SAS Number

P. 0. Box 818, Alexandria, Virginia 22313

PHONE: (703)/557-2490 or FTS/557-2490 | |

SPECIAL ANALYTICAL SERVICES Approved For Scheduling
Client Request

| Regional Transmittal Telephone Request

. S —_—

A. EPA Region/Client: Region V WW Engineering & Science
B. RSCC Representative: Jan Pels

C. Telephone Number: ~(312) 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

“lease provide below a description of your request for Special Analytical Services under

the Contract Laboratory Program. In order to most efficiently obtain laboratory capability for
your request, please address the following considerations, if applicadble. Incomplete or
erroneous information may result in delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for total phosphorous
in waters (surface waters, ground waters, _ . leachate, etc.). Most samples

will be unfiltered although certain aliquots can be filtered and preserved at time o?

collection. Results will be reported as mg/l P, Ground water samples will be filtered.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or {norganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

39 low (potentially medium for VOA'Sz;ground water; 48 low surface

water; and 3 medium hazardous leachate water samples. Whole aqueous samples assumed.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action




§/016__-0-6/87 Total Phosphorus 6/29/87

10.

1.

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days after receipt of samples.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

Total Phosphorus EPA Method 365.1 (Automated, Colorimetric, Ascorbic Acid)

Total Phosphorus EPA Method 365.2 (Automated, Colorimetric, Single Reagent)

Total Phosphorus EPA Method 365.4 (Block Digestor)

Samples will be preserved in the field with 1 ml/1 HySO4 to pH <2 and stored at 4°C

until analysis and validation of results.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection 1imits, etc.) Check sample pH using wide-range pH paper. If
the pH>2, contact CPMS, CRL for {nstructions:

Dilute and redigest samples with absorbances
or peak heights higher than the highest standard, All standacrds, blanks, audits, etc.
must be digested. The holding time 1s not to exceed 28 days from sample collection.

Use only the method(s) specified above. The calibration curve must 1nc1ude at least 5
standards. (One of the standards must be zero concentration).

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion: :
The test procedure used will be clearly identified. Bench
records and all records of analysis and calcutations for samples, blanks, duplicates,

spikes and all control checks withgp_ak height or response and concentrations will be
provided with copies of worksheets esults will be reported as mg/1 P. Any digestion log
will be provided showing sample aliquots and concentrations of all samples tested. Records
must be legible and sufficient to recalculate all concentrations. A photocopy of the
instrument readout j.e. stripcharts, printer tapes, etc. must be included.

EPA QC reference samples, or any other reference sample or initial caiibration verification,
will be identified as to source, lot number, and sample number. Corresponding “true” or

target values and associated 95% confidence limits for analysis results will be provided
for all reference samples used.

Other (use additional sheets or attach supplementary information, as needed):

Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263




5/016G-0-6/87 Total Phosphorus 6/29/87

3.
1. DATA REQUIREMENTS
Parameter: Detection Limit
Total P 0.05 mg/1

NOTE: These are minimum
requirements. Report
actual detection limits
used based on specified
methodologies.

Precision Desired

(+% or Conc.)

Duplicate results must

agree to within 10%
for concentrations

> 0.5 mg/l or within
0.05 mg/) for con-

centrations < 0,5 mg/1

11. QC REQUIREMENTS - Do not use designated field blanks for QA audits

Audits Regquired Frequency of Audits

at least 1 per group of
Matrix Spike* 10 or fewer samples

Limits* (% or Conc.)

85% - 115%

at least 1 per group of
Lab Duplicate 10 or fewer samples

at least 1 per group of

+ (10% or 0.05 mg/1)

Lab Blank (Also serves as 10 or fewer samples <0.05 mg/1
a calibration blank). :
Calibration verification 1 per group of 10 samples 90% - 110%
standard and end of sample set

1 set of EPA nutrient QC

reference samples conc. 344 1 per sample set 85% -~ 115%

*The matrix spike concentrations will be approximately 30% or larger of sample
cancentrations, but spiked samples shall not exceed the warking range of the

standard curve.

111. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples.

-

Contact Jan Pels (312) 353-2720 or Chuck Elly (312) 353-9087.

Please return this request to the Sample Management Qffice as sooo as possible to expedite
processing of your request for special analytical services. Should you have any questions

or need any assistance, please call the Sample Management Qffice.



§/024__-0-6/87 Total Dissolved Solids 6/29/87
Y.S. Environmental Protection Agency
HWI Sample Management Office | SAS Numper
P.0. Box 818, Alexandria, Virginia 22313
Phone: (703) 557-2490 or FTS-557-2490

Special Analytical Services
Regional Request

. I I Regfonal Transmittal I l Telephone Request
X
A. EPA Region and Site Name: Region V WW Engineering & Science
B. Regfonal Representative: Jan Pels )

C. Telephone Number: (312) "353-2720 _

D. Data request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain
laboratory capability for your request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in delay in the processing of
your request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: _Analysis of total dissolved

solids (180°C) in water (surface waters, . . .. - .

etc.) Results are reported as mg/1 dissolved solids.

2. Definition and number of work units involved (specify whether whole samples or
fractions; whether organics or {inarganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

48 low surface water analyses.

Whole aqueous samples assumed.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action

.

4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment; D2ily by overnight carrier.




5/024__-0-6/87 TDS in Wazer 6/29/%7
-2-

6. Approximate number of days results required after lab receipt of samples:

Laboratory should report results within 30 days.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 160.1, 1983 ed., or

2. Method 2098, "Standard Methods", 16th ed. Samples will be kept at 4°C until

sample analysis and validation of results. Holding time is 7 days from date of

sample collection. '

8. Specail technical instructionns (if outside protocol requirements, specify compound

names, CAS numbers, detection limits, etc.):
1) Use standard aliquots of 100ml;

however do not use sample aliquots yielding more than 200 mg residue. If residue is
greater than 200 mg, repeat the analysis using a smaller sample aliquot. 2) If the

pH value 1s Tess than 4.0, raise the pH of the aliquot (using Na(H titrant) to between
pH 4 and 8 and subtract the weight of sodium added from the weigth of the residue.

3) Residue will be weighed either to constant weight pursuant to Section /.6 of Method
160.1 the final weight is to be usgq for calculations, Constant weight is defined as
a) less than 0.5 mg or less than 4% weight loss from the previous weight, whichever 1s
smaller, o~ b) dried overnight (12 hours drying time) with a single weight used for
ca1cuTat1ons.

9. Analytical results required {if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc. ) If not completed, format of results will be
left to program discretion, .

Identify the QC reference sample lot numbers used and their true values with 95% con-
fidence intervals. Bench records of tare weights, final weignhts, additional weignts

to determine constant weights, volumes filtered, blanks, duplicate samples, and refer-
ence samples will be provided with copies of work sheets used to calculate results .
Dates and time of 1) determination of tare weights, 2) sample filtration, and 3) deter-
mination of residue weights and constant residue weights will be part of bench records.
A1l records of analysis must be legible and sufficient to recalculate all sample
concentrations and QA resulits.

10. Other (use additional sheets or attach supplementary information, as needed):

-

11. Name of sampling/shipping contact: Bob Phillips

Phone: ©616/ 942-9600 EXT 263
Pleasa return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questic
or need any assistance, please call the Sample Management Q0ffice.




5/024G-0-6/87 TDS in Water 6/29/87

- -3-
. DATA REQUIREMENTS
Parameter Detection Limit Precision Desired
(+% or Conc.)
TDS 20 mg/1 Difference in duplicate
sample aliquots shall

Note: Thes2 are mini- not exceed 2 mg for
mum requirements., residues. Duplicate
Report the actual differences shall not
detection limits used exceed 10% for sample
based on allowable values greater than
methodology options. ~200 mg/1.

N
II. QUALITY CONTROL REQUIREMENTS Do not use any designated field blanks for QA Audits.
Audits Required Frequency of Audits Limits* (+% or Conc.)
l. 1 set of EPA QC 1 per sample set 85-115% Recovery
Mineral Reference
Samples®- 2 concen-
tration levels. .
At least 1 per group of + (10% or 2 mg of residue)
2. Lab Duplicate 10 or fewer samples )
At least 1 per group of - 20 mg/1 to + 20 mg/1
3. Lab Blanks (100 ml 10 or fewer samples :
of filtered reagent
water)
\/,

* Alternate reference samples must be approved by Region V RSCC prior to analysis.

I11. *Action Required if Limits are Exceeded:

Take corrective action and retest samples. Contant Charles T. Elly (312/353-9087) or
Jan Pels (312/ 353-2720)




5/025__-0-6/87 Total suspended salids in water 6/29/87

U.S. Environmental Protection Agency
HWI Sample Management Qffice SAS Number |
P.0. Box Bl8, Alexandria, Virginia 22313
Phone: (703) 557-2490 or FTS-557-2490

Approved for Scheduling
Special Analytical Services
Regional Request

| | Regional Transmittal | | Telephone Request
|X_ —_—
A. EPA Region and Site Name: Region V WW Engineering & Science

B. Regional Representative: _ Jan Pels
C. Telephone Number: ( ) 312/ 353-2720

D. Data request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Uncontrolled Hazardous Waste Dumpsite Program. In order to most efficiently obtain
laboratory capability for your request, please address the following considerations, if
applicable, Incomplete or erroneous {nformation may result in delay in the processing of
your request. Please continue response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested: Analysis for total suspended

solids (103-105°C) in water (surface waters, . . B

etc.) Results are reported as mg/l1 total suspended solids.

2. Definition and number of work units involved (specify whether whole samples or .
fractions; whether organics or {norganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

48 low surface water analyses.

Whole aqueous samples assumed.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund Remedial Action

4, Estimated date(s) of collection: .

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

~/



§/025 -0-6/87 -2- TSS in water 6/29/87

6. Approximate number of days results required after lab receipt of samples:
—Laboratory should report results within 30 days.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 160.2, 1983 ed., (Gravimetric, Dried at 103° - 105° C) using glass fiber
filter discs without organic binder such as: Millipore AP-40, Reeve Angel 934-AH,
Gelman A/E, or equivalent., Use only membrane filter apparatus with 47 mm diameter
glass fiber filter and a coarse (40-60 micron) fritted disc filter support. The filter
and support specifications are mandatory. Samples will be held at 4°C until sample
analysis and validation of results are completed. Holding time i1s / days from date
of sample collection,

8. Specail technical instructionns (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1. Sample aliquot volumes are selected
on the basis of the following factors. a) During Initial sample filtratrion, filtration
rate should not drop rapidly, or requicre more than 5 minutes of filtratrion time, (In-
crease the filter area or decrease the sample volume as needed for sample reanalysis],
b) The sample aliquot filtered should provide a residue with greater than 1.0 mg for
aliquots less than 200ml in volume, and c) Sample aliquots should not exceed 200ml in
volume, 2. Duplicate sample aliquots will be filtered with 2 or more intervening
samples. J. Final residues are to be weighed either to constant weight pursuant to
Section 7.6 of Method 160.1 (The final weight s to be used for calculations), or dried
overnight (12 hours of drying time) with the single weight used for calculations. Constant
weight is defined as less than 0.5 mg or less than 4% weight loss from the previous
weight, whichever is smaller. 4. Use only the method specified above in items / and
8. .

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion. :

ldentify EPA QC reference sample lot numbers used and their true values and 95% con-
fidence intarvals. Bench records of tare weights, final weights, volumes filitered, blanks,
duplicate samples, and reference samples (all in the order filtered) will be provided
along with copies of worksheets used to calculate results. Dates and time of a) filtra-
tion of initial 100ml volume, b) determination of tare weights, ¢) sample filtration, and
d) determination of constant residue weights will be part of bench records. All records of
analysis must be legible and sufficient to recalculate all sample concentrations and

QA resuits.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: Bob Phillips
Phone: 616/ 942-9600 EXT 263

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



§/025G-0-6/87

I. DATA REQUIREMENTS

Parameter

Suspended Solids

Note: These are minimum
requirements. Report the
actual detection limits
used based on alliowable
methodology options,

Qetection Limit

2-3 mg/1 for 200 ml

sample aliquot

TSS in water 6/29/87

Precision Desired
(+% or Conc.)

Difference in duplicate
results shal] not exceed
0.5 mg for duplicate
aliquots filtered.

II. QUALITY CONTROL REQUIREMENTS Do not use designated field blanks for QA Audits.

Audits Required

1) Lab Duplicates
(See item 8.3 on Page ¢)

2) Lab Blanks
(200 ml aliquots)

3) 1 set of 2 EPA QC
Residue RefTerence
Samples-2 concentration
levels

requency of Audits

1 per group of 10 or
fewer samples

1 per group or 10 or
fewer samples

1 per sample set

Limits* (+% or Conc.)

less than 0.5 mg

=0.5 to +0.5 mg

< 5 mg/l ercor for con-
centrations < to 50 mg/l
or < or = to 10% for .nom-
inal concentrations > than
50 mg/1 ‘

* Alternate reference samples must be approbed by Region Y RSCC prior to analysis.

III. *Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples,

Contact Jan Pels  (312) 353-2720 or Chuck Elly (312) 353-9087.
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U.S. Environmental Protection Agency
CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginia 22313

PHONE: {703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVYICES
Client Request

l X l Regional Transmittal Telephone Request

A. EPA Region/Client: Reqion V. WW Engineering & Science

B. RSCC Representative: Jan Pels

C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your reguest for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, {f applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please contim
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: High hazard waste sample analysis

for chlordene, heptachloronorborene, hexachloronorboradiene, and octachlorocyclopentene

using SAS 3900-1 protocol. Analysis by GC/MS using B/N fraction method. Standards may

be difficult to obtain. Contact EPA Pesticide Repository.

2. Definition and number of work units -involved (specify whether whole samples or
fractions; whether organics or inorganics; whether agueous or soil and sediments;
and whether low, medium, or high concentration):

58 high hazard waste samples.

Whole splid samples assumed.

Includes duplicates and spikes.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remecial Action




Estimated date(s) of collection:

Estimated date(s) and method of shipment; Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days.

Analytical protocol required (attach copy if other than a protocol currently used in
this program): ,

SAS 3900-1 (high concentration organic support). Use B/N method for analysis of

chlordene, octachlorocyclopentene, heptachloronorborene, and hexachloronorboradiene.

Special technical instruction (if outside protocol requfrements, specify compound
names, CAS numbers, detection limits, etc.):

Perform method detection 1imit study as per 40 CFR 136 Appendix B. Conduct all

calibrations and QA/QC data using chlordene, octachlorocyclopentene, heptachloro-

norborene, and hexachloronorboradiene.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion,

As per SAS 3900-1I.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact: Bob Phillips

Phone: 616/942-9600 EXT 263




I. DATA REQUIREMENTS

Parameter:

Chlordene

Hexachloronorboradiene

Heptachloronorborene

Octachlorocyclopentene

I'T. QC REQUIREMENTS

Audits Required

as per SAS 3900-1

Detection Limit

20 mg/kg

20 mg/kg

20 mg/kg

20 mg/kg

Frequency of Audits

as per SAS 3900-1

Precisian Desired
- (2% or Conc.)

+ 35%
+ 35%

3R

+35

+ 35%

Limits* (% or Conc.)

+ 35%

ITI. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

As ‘per SAS 3900-1.

Contact: Jan Pels

312/ 353-2720 or Chuck Elly

312/ 353-9087

Please return this request to the Sample Management Office as soon as possible to expedite

processing of your request for special analytical services.

Should you have any questions

or need any assistance, please call the Sample Management Office.



U.S. Environmental Protection Agency
CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

] | Regional Transmittal Telephone Request
X

ineering & Scie
A. EPA Region/Client: Region V WW Engineering & Science

B. RSCC Representative: Jan Pels

C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

‘lease provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, if applicable. Incomplete or
erronecus information may result in delay in the processing of your request. Please contin
response on additional sheets, or attach supplementary information as needed.

1. Genera) description of analytical service requested:

Analysis of soil and sediment samples for chlordene, heptachloronorborene,

octachlorocyclopentene, and hexachloronorboradiene by CLP SOW 8/87 methods.

Standards may be difficult to obtain (check with EPA Pesticide Repository).

2. Definition and number of work units-involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

80 low level soil and 48 low level sediment samples.

Whole solid samples assumed. Includes duplicates and spikes.

Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action




4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program): :

CLP SOW for Organic Analysis (Multi-Media, Multi-Concentration) 8/87. Analyze

using GC/ECP according to SOW for pesticides. For samples that are greater than

requested GC/MS detection limits, analyze according to SOW for BW fraction.

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detectfon limits, etc.):

Conduct a method detection limit study prior to analysis as per 40 CFR 136,

-Appendix B. Analyze as per SOW and perform required calibrations and QA/QC

using chlordene, octachlorocyclopentene, heptachloronorborene, and hexachloro-.

norboradiene.

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,

Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion,

As per CLP Organics SOW 8/87

10. Other (use additional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact:  Bob Phillips

Phone: 616/ 942-9600 EXT 263




I. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
' (+% or Conc.}

Hexachloronorboradiene see Table I + 20%

Chlordene see Table I + 20%

Heptachloronorborene see Table I + 20%

Octachlorocyclopentene see Table I + 20%

I'T. QC REQUIREMENTS

Audits Requfred Frequency of Audits Limits* (% or Conc.)
Hexachloronorboradiene see Table II + 20%

Chlordene see Table II + 20% )
Heptachloronorborene see Table II + 20%
Octachlorocyclopentene see Table II + 20%

ITI. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Rerun samples.

Contact: Jan Pels 312/ 353-2720 or Chuck Elly 312/ 353-9087

Please return this request to the Sample Management Office as soon as possible to expeqite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



TABLE 1

TASK: Analysis of soil samples for four organochlorine hydrocarbons; to be
analyzed using GC/EC and GC/MS.

REQUESTED REQUESTED

LIMIT LIMIT
FOR GC/EC FOR GC/MS
COMPQUND (ug/g) (ug/g)
Hexachloronorboradiene 0.05 10
Octachlorocyclopentene 0.05 10
Heptachloronorborene 0.05 10
Chlordene 0.05 10

20682 . ' IMU mek3-99A/SKNRATCH



Method of
Analysis

GC/MS

GC/EC

Lab Blanks

One per set of
samples or a min-
imum of 1 in 10

One per set of
samples or a min-
imum of 1 in 10

TABLE I1
QC LEVEL OF EFFORT FOR CLP ANALYTICAL

Spikes or Surrogates/Spikes

Surrogates added to each
sample and matrix spikes
added to one sample per

set :

One spike per set of
samples or a minimum of
1in 10

SERVICES

Lab Duplicates
NR

One per set of
samples or a min-
imum of 10

Matrix Spike Duplicate

One per set of samples
or @ minimum of 1 in 10

One per set of samples
or a minimum of 1 in 10




U.S. Environmental Protection Agency

CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginia 22313

PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

l X l Regional Transmittal l l Telephone Request

A. EPA Region/Client: EPA Region V WW Engineering & Science

B. RSCC Representative: Jan Pels

C. Telephane Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please contin
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: 2, 3, 7, 8 specific tetra-

chlorinated dibenzodioxin and dibenzofuran, total tetra through octa polychlorinated

dibenzodioxins and dibenzofurans, and percent moisture.

2. Definition and number of work units-involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

“Analvsis of 58 high hazard waste samples containing low levels of dioxins and

furans.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPOES, etc.):

Superfund - Remedial Action




1.

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 45 days.

Analytical protocol required (attach copy if other than a protocol currently used in
this program): :

Extraction: Benzene soxhlet as described in Anal. Chem, 1980, 52, 2045-2054 (Appen-

dix I). Clean-up: HPLC/RPHPLC as described in above reference or Dioxin IFB

WA-86K357 options including carbon column cleanup as needed to meet surrogate percent

recovery limits (Appendix II). Instrument: Use HRMS or LRMS to meet target

detection limits.

Special technical instruction (if outside protoco! requirements, specify compound
names, CAS numbers, detection limits, etc.):

1) Determine and report percent moisture (use CLP IFB protocol - Appendix III).

2) Report all data on dry weight basis.

3) Stir soil samples for 30 seconds before removing aliquot.

4) Quantitation and standards requirements (Appendix IV).

5) MUST monitor for the masses of the polychlorinated diphenyl ether interferences

in all furan isomer groups.

Ana]ytica1 results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion,

Appendix V for deliverables.

Appendix VI for suggested data report format.

Remember to report percent moisture.

10. Other (use additional sheets or attach supplementary information, as needed):

11.

DO NOT SUBCONTRACT WITHOUT PRIOR REGIONAL APPROVAL.

Name of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 EXT 263




I. DATA REQUIREMENTS

Parameter: ﬁetection Limit Precision Desired
‘ - ~{#% or Conc.)
! 2378 - TCDD/TCDF 5 ppt
Total TCDD/TCDF S ppt
Total Penta CDD/CDF 20 ppt
: Total Hexa CDD/CDF 20 ppt
i
| Total Hepta CDD/CDF 20 ppt
0CDD/OCDE _ 50 ppt

I'T. QC REQUIREMENTS

Audits Required Frequency of Audits Limits* (% or Conc.)
! Method Blank 1 per 20 SPLS or set less than Target D.L
i In-Lab Matrix Spike see attachment\
! Matrix Spike Duplicate see attachment
Surrogate Spikes in every sample

[II. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

1) “FOLLOW PROCEDURES SPECIFIED IN DIOXIN IFB WA-86K357 (Appendix II).

2? Call Region V if problem persists. Jan Pels 312/ 353-2720 or

Chuck Elly 312/ 353-908~

Please return this request ta the Sample Management Office as soon as possible to expeqite
' processing of your request for special analytical services. Should you have any questions

or need any assistance, please call the Sample Management Office.



11. Sur-ogate, Duplicate and Mat=ix Spikg Lim‘ts

= = .

A. 1In Laboratory Hatrix Spike = ?f‘fe‘"::?:"f ’:3' o= i
Recovery
Compound Level Limits
© 2378-TCDD < 50 ppt 70 - 130%
2378-TCDF < S0 ppt 70 - 1303
Penta CDO/COF < 200 ppt * 40 - 160%
Hexa CDD/CDF < 200 ppt * 40 - 160%
Hepta CDD/CDF X 200 ppt * 40 - 160%
OCDDIOCDF X 500 ppt o 40 - 150%
* At least one isomer from each of these classes should be used in the spike
solution.
B. Surrogate Spikes (required in ciery sample)
. Recovery
Surrogate Level 2 - _Limits
v, 2318-TC00 5 ng 50 - 115%
1%, er-’:a..a-m-ﬁw 5 ng 50 - 115%
or 13C-HpCDD 10 - 20 ng ‘ 40 - 110%
'3, o HxCDD
3Added to 10g sample
C. In Matrix Spike Duplicate
Class . RPD Limit
2378- TCDD/TCOF < 30% RPD
Penta CDD/CDF < 60% RPD
Hexa CDD/CDF < 602 RPD
Hepta CDD/CDF < 60% RPD
0CDD/OCDF < 302 RPD

A
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- Determination of Tetra-, Hexa-, Hepta-, and

2045

Octachiorodibenzo-p-dioxin Isomers in Particulate Samples at

Parts per Trillion Levels

L L Lamparski® and T. J. Nestrick

Ana'ytical Ladorstores, 574 Bukiing, Dow Cherrical US A, Mand, Michigan 48840

An analytical procedure Is presented which permits the iso-
mer-speciiic determination of tetra-, hexa-, hepta-, and octa-
chicrodibenzo-p-dioxins simuitansously at parts per trillion
concentrations. Typical dats are presented 1o establish Rs

»

-

m&cmdlummwukﬁmdcw
10 yiald & reagent containing 23% by weight is sdded in & stepwise
hhmmth:hnhnguwodwnmﬂuulymud.b»ﬂmu

Chcmelh and Solvents. All solvents wed are Burdick and

applicablity on a variety of environmental particulate sampies. _ Jacion, distlled-in-glas quality. Llhonméamah(}!,sc..

The use of a highly specific sample Clean-up procedure based
on multiple chromatographies Is shown to permit the lso-
mer-specific determination of 2,3,7,3-tetrachiorodibenzo-p-
dioxin (2378-TCDD)} by packed-column gas chromatogra-

ghy-bwuduﬁonmwmnhﬂnmdm
or all other TCOD Isomers.

The determinstion of parts per &rillion (107 g/g, pptr)
concentrations of chemical residuss generally requires the use
of either highly selective sample purification procedures
and/or very specific dstectors (1, 2). As detection Limits are
lowersd, the number of pom'bh interferences present at

significant concentrations increases dramatically (3). Don- .

aldson (4) has surmized that evary known organic chemical
could be dezeciad in water at a level of 10718 g /g or higher.
Similarly, considering an analyvis at the 10 pptr concentration
level in & sammple matrix that is 99.9% pure, inte? nu oee from
as many a3 10 compounds at concentrations 10° times higher
than the component of interest are possihle. Naturally the
addition of interferences from sources other tharrthe sample
matriz can make this task formidabls. Such contamination
of laboratory reayents by a multituds of compounds has been
reportad (5-19). Mu&bmm&mﬁnﬂhw
n determining the imit of detaction (LaD) for a given analysis
is ot the instrumental sensitivity of the datector but the
apparent response observed in resgent blanks (20-22).

‘This paper reports the development of an analytical pro-
esdure which permits the isomer-specific determination of
2378-TCDD at low parts per trillion concentrations, even in
matrices that have been imtantionally fortified with equivalant
amounts of each of the other 21 TCDD isomenn mghu
chiorinated dioxin, including hezachlorodibenzo-
(HCDDs, 10 possible isomers), beptachlorodibenzo-p-dioxine
(H,CDDs, 2 possible isomers), and octachlarodibenzo-p-dioxin
(OCDD), can also be datermined at Jow parts per trillion levels
by using this technique. In regards to the isomer-specific
determination of 2378-TCDC, the other 21 TCDD isomers
may also be corsidered as possible interferences. Several
publications have recently appeared which demonstrate CDD
Jetermination capabilitiss but do not provids complets TCDD
- omer specificity (23-32).

EXPERIMENTAL SECTION

Raagents. The preparation of 4% concentratad sultfuric acid
on wiica, 10% silver nitrate on silica, basic slumina, and purified
pitrogen (Femtogas) have been described (1),

Silica. This sdsorbent is preparsd from

chromatographic grade

silicic acid as described for the preparation of 4% sulfuric acid
on siliaa (1).

3% lMSodmnEydnndnnsma Thas silica support

is prepared as described (7). Activated silica is weighed into an

sppropriately sized glass bottla. On:.hobu'uddnnppm

) Smry (GC-LRMS).

AgNO,;, NaOH) are ACS reagent grade. Thase materials are tasted
by subjecting them to the analytical procedure to verily the
abeence of contamination. Spectrophotometric prade Gold-label
Mmmoﬂnﬁ&u%chw& (M-
weukes, W1) and was purifisd

od bodi
MmWM—IhMﬂyv&hwm‘
solventx: methanol, chloroform + bentens (L:1 by wolume),
benzens, and methylene chloride. They are then dried in a bot
air oves at ~160 *°C for ~1 b Disposable pipettas are clesned
witrasonically in deionized water and thes methana! and finally
mathylene chlorids prioe to drying at ~160 *C. Final sample
renidues sre stored in Reacti-Vials obtained from Piarce Chemical
Co. (Rockford, IL). Ths vials ars cleaned by washing with de-
tergent and watar and then boiled sequantially in benzene +
chlorofarm + methanal (1:1:1 by vohume), benzene + chlorofor

with methylans chloride imme-

mﬂmbmawmbyw
Q. smmama,cnn and the 10 HCDD isomens
ware synthasited and isclatad in a manner similar to that reported
for TCDDs (3¢). Dotope-enriched BC-2378-TCDD and BC-
123478-HCDD were synthesized by A. S. Kends (University of
Rochestar, Rochestar, NY). Mams spectrometric snalysis indicatad
hmdu&bb&m%mddm%‘c.mvdy
Perchlorination of the BC-2378-TCDD provided 2C-OCDD.
Apparatus. Reverve-Phase Performance

High- Liguid Chro-

(RP-HPLC). Rasiduas containing chlorinated dioxins
e injectad into the RP- H‘.PLCM columa, two 6.2 X 250
=m Zorbeax-0DS (DuPont Instryments Divizion, Wilmington, DE)

solumns in series; bocrtic duent, methanal as 20 ml/min; pump,
Altaz Model 110A; column temperature, 50 *C; UV detector,
chromatographic

Purkin-Ehmer Model LC-E5T Liquid column oven
and detactor operatad at 0.02 aufs at 235 nm; injectar, Rieodyne
Model 7120 with 50-uL sample

loop.
Normal-Phase Adsorption B, h-Performance Liquid Chro-
matogrephy (Silics-HPLC). R:;dun containing TCDDs are

injected into the siica-HPLC system: column, two £2 X 250 mm
Zorbax-STL (DuPont Instruments Division) calumns in series;

isocratic eluent, hezane st 20 ml/mis: pump, Altex Model 110A;
eolumn temperature, ambient; UV detector, Laborstory Data
CuudModdmmbbmh@hdcmnw aufs at

23 am; injector, Rheodyns Model 7120 with 100-4L sample

injection loop. ‘ﬂnalumnmmud unpmdunof
Brodewsg st al (36) b,

Pached-Column Gas Chromagtography-Low-Resolution Mn.u
Chlonnud dicxin quastification

Repri nudfnakndmal@nnsu-y 1”0.3..20‘5.
v tht@l&&bymmnw&anymdmudhmdthmgmm

(»3 vekun).bcm-. d finall chiorid ’
b pd g - y methylene s. They

89
Rey.1-0
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was sceommpiished by GC-LRMS using a Hewlect-Packard Model
" 5992-A operauing in the ssisctad ion mode (SIM) at unit reoluticn:
eoiumn, 2 mm Ld X 210 e silylated glass: pacidng, 0.60% OV-17
silicone + 0.40% Poly S-179 on 80/100 mesa Permabord Methyl
Slicone-10 cycle (HINU Systamma Ine. Newron, MA); injecton poct
taz=perature, 290 *C on-coiumn: carrier gas. heiium at 14 o2’/ min:
separator, single stage glass jet operating at column temperature;
sisctron energy, 70 oV, TCDD anslyres conditicax colums
tamperuture. 248 °C isothermal: ions monitored. native TCDDs
at m/e 320, 322, and 324, and C-2373-TCDD internal standard
at m/e 332 Higher chlorinated diozin anslyses conditions
eolumn tamperarurs, programmed from 230 to 300 °C &t 10
*C/min and hold st maximum: ions monitored. native HCDDs
at m/e 388, 290, and 392, native H.CDDs at m/e 422, 42¢. and
428. and native OCDD at m/e¢ 488. 480, and 482 3C.123478-
HCDDM"C-OCD are monitored st m/e 398 and 470, re-

bvlnucaul Particulate Suplu. Industrial Dust.
Particulates were

refuse incinerator locatsd in Nashville, TN.

Activated Municipel Reprwentative samples ware
removed from the center of & commarcially 20-kg bag
of Milwaukes i

inciperstor were an
sampling procadure. The location of the port was
downstear from the slecrosatic

mxnumddxlh. Each sampie or set ahould have at least
cum treatad a8 described for the sample to sarve m 2

Ummdhmmpnd.hm
ermaimne the harsens srrrmet is memownd and fitzad with 3 thrme-

l.-l

l...'
Rgwe 1. mem

. to six-stags Soyder distillazion colurn. ‘The volume of the exzact

column. (See Figure 1) Each of these columns is cisaned as
iously described and a glase wool bed support inserzed just
peior to wea. The Macro cohunia is packad with LS g of 10% silver
silica and prewaaned with 1S mL of bezane prior o

we. mmumumamnmao.umw
the

in the Hign Aspect
on tetrachloride in hexane is
pamsed through. The total offiuent o &hm‘uhmn
A 25-ml gisss vial (claaned same s chromstograpiic columps)
fs used o collsc: mwmuw._sat.otsov.(v/v)
mathylene chiloride in bexane i3 inoroduced into the columa.

mitrogen (1).
RP-HPLC Sactionstion of the residue is initisud by cailbracion
dﬁ-wm“—ﬁum&ﬂmmﬁ@m

ond Mrem-



I . -
. \ 1
“1,,,‘,‘1"_,“:.;5»'..1..}-“7

b
?

2048 « ANALYTICAL CHEMISTARY, VOL 52. NO. 13, NOVEMEER 1980

Tadle L TCDD Liomer RP-HPLC Fraczonation Scheme
and Specific Retantion (ndices

RP-HPLC  alica.

abs RT* HPLLC GC packed column
TCOD womer man rei RT® rel RT®
RP-Lso No. 1 Fraction
1289 11.8-13.0 1702 0.998
1469 11.6-13.0 1.497 0.912
1267/123%9 12.2-129 1823 1081
12.2-129 1L79% 1200
1268/1279 13.3-13.9 1.238 - 0.256
13.3-139 129 1.0685
1389/1478 13.3-13.9 1220 0.502
13.3-13.9 1340 0.907
. RP-2378 Fraction
-1246/1249 13.7-14.5 1328 0.598
13.7=14.5 L4l 0.898
2378 13.8-14.5 1000 1.006¢
123871239 13.8-14.4 1386 1.037
14.4-15.2 L350 0.969
T 14.0-14.7 1288 0.893
1237/1238 14.0-15.0 1100 0879
14.0-18.0 1128 0.990
1247/1248 14.2-15.1 1134 0.354
142-15.1 1199 0.857
o RP-1so No. 2 Fraction
1378 14.9-15.7 1000 08858
1379 14.9-15.9 0940 0771
1368 I*9-16.8 0.977 0.729
1234 15.8-16.3 1248 a.960

¢ RP HPLC sbs RT = shsoluts retantion time (0.1 -h)
to collect peak. * Slica-HPLC rel RT = retantion time
relative to 2378-TCDD (20.010). ¢ GC-packed columa
rel RT = retaction time relative to Q23786 TCDD

(20.008). ¢ Native 237&-‘1‘@3 ehites dightly later than
uC-2378-TCDD.

nb:caadmmphnohﬁpdmmuqﬁdchm
tography fractiopation. The resuitant Bquid chromatograms
monitored by a UV datactor at 235 am {~2A,,, for TCDDs)
and 0.02 aufs are shown in Figure 3b~£ Shown in Figure 3a
s the cromatogras obtainad far 8 COD ealibrarion standard
by RP-HPLC. Although the appropriate CDD collection
sones. denoted by dottad lines, were initially established by
{ndividual injections of 22 TCDD isomaers, 10 ECDD isomers,
2 B,.CDD isomers, and OCDD, we routinely compute their
location from the observed retantion tizmes of only a few se-
lactad species. The specific RP-HPLC retantion indices for
TCODs are given in Table I and those for HCDDa, H,.CDDs,
and OCDD are listad in Table IL .

As indicated, all 22 TCDD isomers can be fractionated from
a sampie residus by colleczing the column offluent beginning
&t ~ 115 and ending at ~17.0 min. The initial stage of TCDD

" tsomar specificity is achisved by collecting the 22 iscmers in

three separats fractions as shown. TCDD Iso No. 1 (RP-
HPLC TCDD isomer fraction no. 1) cas contain the following
facmers: 1269-, 146%-, 1267, 1299., 1268, 1279-, 1369, and
1473-TCDD. Ths TCDD 2378 fraction contains 1246-, 1249-,
78, 1226-, 1239, 1278, 1237-, 1238, 1247, and 1248-TCDD.
‘TCDD Iso No. 2 containg the ining four somers 1378,
1379-, 1368-, and 1234-TCDD. Preliminary svidenca, gained
by forzifying samples with roughly equal amounts of all 22
TCDD isomers at approxizmately the 150 ppwr cancentration
leval, has indicated that thres of the pomsibis isomens in TCDD
hoNo.xambcumﬁaduwduwmunqmmm
callection of 2378-TCDD in the following fracton. This
consequence will be discussed lazer. Its occurrence is related
to the RP-HPLC retastion dirmaes for the isomess 1369-TCDD,
1478-TCDD. and aps of the pair 1263- or 1275-TCDD having
Si rel RT 1228 (pormal-phase siiica HPLC retantion time

Tabis I ECDDis H.CDDi. and OCDD Retention lncice

RP-
silica- HPLC GC.packed
KEPLC abs eolumn
CDD isomer el RT* RT* el RTC
HCDODs
3123485%-HCOD 1081 19.28 Q.254
123467-HCOD 1192 19.47 11077
12467941 24689-HCDD 0.958 19.62 0.80%
124679/124689-HCDD 0972 19.70 0.%06
123678/123789-HCDD 1.060 20.07 1.103
123679/12368%-HCDD 0.970 20.20 0.803
123679/123629-HCDD 1.039 20.283 0.908
123678/123789-HCDD 0.973 20.85 1016
123473-HCDD 0.941 21,02 1.006¢
123488-HCDD 0.890 21.87 0.86:
CDDs
1234679-H.CDD 24.00
1234678-H,CDD 24.63
OCRD 29.40

& Sllics-HPLL rel RT = mtention time relative to 2378
TCDD (20.018). ® RP-HPLC abs RT = absolute rerancon
(£0.1 min) at peak maximum. ¢ GC packed column rei
RT = retantion time reiative to BC-123478-HCDD.
€ Native 123473-HCDD elutas slightly lacer than 3C-
123478-HCDD.

" pelative to 2378.TCDD). Mﬂ!ﬂﬁontfmsmvu'ydmc

to the fraction boundary separating Iso No. 1 and 2378 and
are split rather frreproducibly between these fracsons. Al-

. though these isomers do not necessarily interfers with the
quantitation

of the isomars expectad to ths present in th-
TCDD 2378 fraction, their quantitarion essentially becom:

For cases wheve quantitation of these three

. ‘TCDDs is required, a second aliquot of sample residue can

hmwu-mwhnénmcwumu-
T
"Fgure3and Table I Muomu-spnﬁc HCDD de
tarminations are possible by wiing essentially the same
hy procedures described for TCDDs (Le., RP-
HPLC ~ silica-HPLC ~ GC), we have 5ot yet applied this
syvtamm to samples. Similarly, the two H.CDD isomers are
cnllectad in a single Saction. as is OCDD.
The RP-HPLC residue fractionation chromatograms in
Figure 3 are typical of those associated with particulate sam-
plea. The presence of higher chlorinated species, such as

- H4CDDs and OCDD, can aftan be observed at this point in

ths spalyxis. Although the UV detector has been adjuated
for maximum sengitivity for TCDDa, under these conditons
s detectable response for BCDDs, H,CDDs, and OCDD is
obtained for approximately $ pg. Similariy, beptacalorodi-
benzofurans (H,CDF's) and ocrachlorodibenzofuran (OCDF)
may alsc be observed in the RP-HPLC fractionadon. Because
of the lack of availsbility of suthesticated chlorinated di-
beanzofuran (CDF3) standarda, we have made no sttespt to
quantitste these species. Via collection of appropriate RP-
EPLC fractioms, and aapillary GC-EC and GC-LRMS, we
bave established the pomsibls presence of four H,CDF isomers
and OCDF in s variety of particulate semples.
Rafractionation of the RP-HPLC TCDD fractions via
pormal-paase HPLC (silics-HPLC) is the fingl stage of toe
sample clssnup prior 0 GC.LRMS analysis. Normal
monitoring of thase chromatagrams with a UV detacior a1 0.
mbnd..&ndn-notpmduaohmhlcmm:he
exception of the 5C.2273-TCDD interzal standard. For this
Teasol 3arple chxmm are omied. Table [ lisws toe
individusl TCDD iscmers cutained in eacz RP-HPLLC TCOD
fracmion. Included are the RP-HPLC, silica-HPLC, and GT
packed column retantiorn indices for eact species. By use of



stacdard containing approzimately lO-:Ong.r.‘: B78-TCOD.,
HCDDis), HLDD(s). and OCDD in no more than 30 4l of
ehloroform- In sccordance with the chromatogram obtained,
appropriste colleczion zones are sstablished for esch of thase
specm (see secsion). Fallowing caiibretion. the injecor
is rinsed with mpiows quanttiss of chloroform, o inchude multipia
consecutive injections of 50 al of chlorofors into the column to
sasure that no residual chlorinated diosing remain.

The rwmidus is prepared for RP-HPLC fractionstion by
quantitative ansfer 10 & 0.3-ml. Rescti-Vial Quantitative in-
joe:wnmmplmmdusdubﬂkyn&d.ul-ad

orm. Larger injections of chloroform into this RP-HPLC
mnnunnlymwduam As aliquot of no more
than 30 sl can be fractionated if the sample residue requires
geatar ammounts of chloroform to be dissoived.
chilorinated diozin fractions are collectad in 2S-all
ﬁnnmnpndnﬁcmmmpmaumg-lnl.
of hezane. Tha chlorinated dioxins are recoversd by addition of

the chromangrara obtained.
wmamsmmmmm
mfficently

éry 90 a3 to pruvide & 2375-TCDD re-
m.mdmmam

chromatopam is momitored sand the sppropriate 2378-TCDD
fraction is collectad in a $-ml glass vial. This fraction is then

under 2 stream of Pemtogm sod
muumhm
’ -d-a'bdhﬁnl)hmndasm&uaz s

- DISCUSSION .

: mmdﬁ-mhbdm h-ihﬂity
‘of using a singls muitiple-stap procedure to accomplish the
somer-1pecific detarmination of TCDDe, BCDDs, B,CODs,

Mmbuhmnmmhlm

ﬁnmﬂnd-mumhmﬂodmu&dth
listed chlorinated dioxin (CDD) groups from a singls mmpls
asnd from a singls warkup., And second. all procadures must
e the laast sophisticatsd and most reliable imtramentazion
posaible 30 that such snalyses could be conductad in the
greatsst aurnber of analytical facilitiss. Thase prarequisites
bave detarmzined the means by which the desczibed analyses
ean be accomplisned. That fa, & neutral or acid extraction
procadire must be used. Any trestznest of sither the sample
_oF its extracty with strong beses 3 knows to emme dagradation
of the higher chlorinatad dicxins (21, 37). In accordancs with
mdhﬂhﬂhmﬁd&%md
kigher chlorinated disxins (least sclubis species), contizusus

bmmv-b\ndmhdmhﬂm
sample examined. The selsction of packed-column gas
Mmmm-w
t0 eapillary column gus resolution mass
SPECTUMATY rERresent our SIAmMpt to uwse the least o
Mmhmbdmmm
packed-cluma GC-LRMS is inberently mors subject o
pomible inzarference than aapillery cohonn GC-HRAMS., s more
tigorous sample preparstion is required. The approsach of
mhnmdndmnddwbmdm—uvu:&
Ziques with consecutive RP-HPLC end silics-FP! (" remicus

atrie

appropriate
‘This procedure can also be wsed to collect other TCDD isomers . |
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hcﬁonadmnnbomnlmbtham’olm Under

Mmpmhmbuhm'hémﬂ-
TCDD isomars can be presaut in a given residue fraction.

. Hance, the tecassity of using a capillary GC enlumnn to obtain

fmproved TCDD isommer separations is aliminatsd. This ca-
pability may be of utmost importascs as the suthors aze Dot
.aware of any published data suggesting that all 22 TCDD
isomen can be separated simultaneously using & single ca-
pillary GC column. The dascribed methodology will address
this problem. .

1t is to be understood that this procedurs has been de-
valoped snd used for srvey purposes on a variety of different
environmegtal particulates. A compiste method validation
fncluding controls, forzifications, and replicates would be
tequired for sach specific matrix before its absoluts degree
of raliability can be established. The inchision of botopicaily
enriched TCDD, ECDD, and OCDD intersal standards pro-
vids & ressonable degres of reliability under the creuznstances
of its described usen.

The sampiss 1.0 g of NBS urban particulats macter, 10 g
of induscrial dust, L0 g of slectrostatically precipitated Oy ash
fram & musicipal burner (Qy sab), 18.7 g of Milorganite, and
03963 g of Eurcpean Oyssh were Sczhlst exxracted with
mm-xshummmmmud
through the preiiminary liquid chromstographic clean-up
saps. Each sample, to includs s reagest blank, was fortified
with 520 og of isotopically enriched isternal sandard CDDs
(PC enriciunent) prior to anaivsis After trensfer w0 ¢ 03l
M-Vdudnmd:hedm.ﬂmy\udcd

o wotels @lie. ¢
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European fly ash, (f) NS udan pardcustee,

ﬁnmfmﬂuwﬁieﬂmanhwﬂmdbm

the silica-HPLC which permit isomer-specific GC-LRMS
identifcation and quantitation.

The silica-HPLC TCDDs fractionation schame in Tabls 11
ﬁdmzn.dmpmdsmummuﬁ:mfm
when using our packed-columa GC-LRMS snalviia, while
minimizing the total aumber of fractions collected. Remem-
bering that the primary goal wes to provids the highest qualicy
analytical data for 2378-TCDD, this schems is adequate.
Ezxamingtian of the GC packad column relgsive retantion thnes
{GC rei RT, TCDD retention time relative to 5C-2373-TCDD)
for all TCDDs presest in the RP-2378.TCDD fraction indi-
cates that four other TCDDs have GC rel RTs within £0.050
{~12 s for 4 min absoluts retention time for BC-2378-TCDD)
of 2373-TCDD. AnxmﬂyddmgGCrdB‘rt0.0SOum
minimum GC pakcsd column separation for qualitative
idendification of o TCDD tsomer from 2378-TCDD and then
direct GC-LRMS analysis of the RP-2373-TCDD fraction
would yisld 2 2373-TCDD valus which eould include s maz-.
fmum of four other TCDD iscmen (278 TCDD + 4). How-
ever, examingtian of the sifica HPLL relative retention Gmes
(St rel RT. TCDD recantion tizne relative 1o 2373 TCDD) for
these TCDDs indicates that 2378-TCDD is ths first isomer
to elute. Tha nest isomer 1o elute is 1237/1238-TCDD (S
-l RT L10); however, even st the minimurs scceptable sil-
ica-HPLC rewantion time for 2378-TCDD which is ~12.8 min,
thuuomcnapmndby-l.".')m The remaining nine
TCDD isomers, other thas 2378-TCDD. presest in the RP-
Z78-TCTD fraction can be determined s singis isomers with
the exzeption of those in S0 Fraction No. 1. Although 1237.,

¥

c eo.,

1233- 1247, uduwTCDDm-cﬁnnyhuﬁnucpa-
rated by silica-HPLC, sttetupts to callact them in individual
fractions under conditions whers the speciss cannot be ob-
served by & UV dateczor would be difScult. Hence a single
Jaction is collactad for GC-LRMS analyxis. As indicaced by
“the respective GC ral RT4, thase isomers can be determined
o8 & tota for 1237- and 1238-TCDD and a total for 1247- and
1248-TCDD.

Three of the TCDD fsomen present in RP-Iso No. 1 are
eacrifiosd in order to ensure marmuon recovery of 2378-TCDD
n the fallowing RP-HPLC fraction. The consequence of this
situation is the possible presencs of 1263/1273-TCDD (Sil rel
BT 1238), 1369-TCDD, and 1478-TCDD in the RP-2378-
TCDD fraction their «ffect upon the isomer-
specific determination of 2378-TCDD., it can be cbserved that
B intarference oecurs by virtus of both thair respective sil-
fca-HPLC rel RTs and thair GC-packed column rel RTs
However, ander circumstances waere the 1263/1275-TCDD
(Sil red RT L238) isomer is relatively high in concentation.
it could be misidentifisd as 1237- and 1238-TCDD present
o Sil Fraction No. 1 of the RP-2378-TCDD fraction. This
Interference results from similar GC rel RTs for these isorsers
a9 indicated in Table III. The 1363/1478&TCDD (ST el RT
1.220) will not esuse any similar intarference probiems with
those TCDDs presest in RP-2378-TCDD fraction—Sil
Fraction No. 1 because of ita GC rei RT of 0.802 The -
maining isamer, 1369/1478-TCDD (ST rel RT 1L340), if
present iz high concentration may interfers with 1246/

1249-TCT - :Sil rdd RT 1411) in RP-Z378-TCOD h:::.onobﬁ
Fraction No. 3.
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Pgre
By ash, {e) muricipal siudge, {f) Esopesn fy ash.

GC-LRMS maess
2378-TCDD fractions of each

sample
_ shown in Figure 4 Native 2378-TCDD i monitored at m/e

320, 322, and 324 and BC-2378-TCDD a2 332. The calibration
s:.n!dm@mhmnhmmthWd
E ersnce

TCDD and 500 pg/xL of *C-2378-TCDD.

The GC-LRMS mass chromatograms in
the analysis of the RP-2373-TCDD fraction from electyo-
statically precipitated fly ash for 2378-TCDD, befors and after
silica-HPLC refractionation. As s means of enscring homo-
geneity, 1 2-g portion of sample was procassed through the
clsanup including RP-HPLC fractionation. At this point the
RP-2378-TCDD fraction was divided into two equal portions,
each equivalent to 1 g of original sample. One portion was
analyzed directly by GC-LRMS a9 Mustrated in Figure Sa.
The other portion was further fractionatad by silica-HPLC,
the Sil Fraction 2378 collected, and this rasidue analyzad by
GC-LRMS (Figure 5b). Comparison of 2378-TCDD quanti-
tation for these residuss yields 1500 pptx before silies-HPLC
silica-HPLC refractionstion must be qualified as being the
concentration of 2378-HPLC plus four possible unseparatad
fsomers (see Table IV).

Isomer-specific TCDD analysis data for sach of the de-
scribed particulats samples appesr in Tables IV aad V.
Quastitation of TCDDs was accomplished by averaging the
observed response at m/¢ 320, 32 and 324 for all cases except
where denoted. Insrumental calibration for all TCDD somers
was based upon the sheerved responaes for a primary standard
of 2278-TCDD. Ths listed concentrations for 2378-TCDD
have been correctad for recovery of the 8C-2378-TCDD in-
ternal standard as given in Table V. Concentrations given
for all other TCDD isomers represent absolute observed
vaives The limit of detaction (LaD) for all species was defined
as 2.5 X psak-to-valley noise in 2 region nearby the expected
eiution time. Observed concentrations less than the LoD sre
listed as not datected (ND).

containing 100 pg/xl of native 2378- .

Figure § compare

e’ ~e I3
] ]
Lk BRI B -— 4 8 H

Fgure 5. Corparative 2378-TCOD GC-LAMS mass crvomatograms
for secTostanc Yy ash (a) sfter AP (AP-2378 tracaon) (B) after
slica-+PLL (3idica-2373 trac=on).

As 2 means of investigating she degree of reliability asso-
ciated with the isomer-pecific determination of 2278-TCDD
i2 a sampie conraining equivaient concenrasians of all 21 other
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Tabie II. TCDD Loomer Silica-HPLC Fracuonanen
Scaame and Specific Retenuon lndices

GC
silies. Paciked
HPLC Sil collection esiumn
TCOD isomer rel RT® 200¢ vl RT® rei RT®
RP-lso! No. 1 Fraction TCODs
Sil {raczion no, 1 1.180-1.3%Q
1268/1279-TCDD  1.238¢ Q.956
1.291 1065
1368/1478TCDD  L1.220¢ - 0.802
1.340¢ 0.907
Sil fraction no. 2 1.455-1.850
1269-TCDD 1.702 0.998
1455-TCDD 1.497 0.912
1267/1289-TCDD  1.623 . X ) |
. - 1798 1.200
RP-2378 Fraction TCODs
81 {raction 2378 0.950-1.080
2378-TCDD 1000 . 1.008¢
Sil (raction ne. 1 1050-1.2¢4
1237/1238-TCDD* 1100 0.979
1128 0.990
1247/1248-TCDD* 1154 0.854
1199 0.887
80 fraction no. 2 . L3-1.300
1278TCDD 1.288 0.893
811 fraction no. 3 1.300~-1.388
1246/1249-TCDD  1.328 . 0.996
1236/1239-TCDD 1388 1.037
i 1380 0.9¢9
ST fraction no._ 4 1.385-1.430 - .
31246/1249-TCDD 1411 0.898
RP.Is0 No. 2 Fraction TCDDs
81 fraction no. 17 0.900-1.080
1368-TCDD 0.940 0.729
1379-TCDD 0.977 6.773
1378-TCDD 1.000 0.888
81 fraction no. 2/ 1210-1.288
1234 TCDD 1248 0.960

¢ Sllica-HPLC rel RT = retantion tims relative to 2378
TCDD (20.010). ® GC packed column rei RT = retention
time reiasive 1o #C-2376-TCDD (20.005). ¢ See taxz for
recovery informmnation. ¢ Nacgiwve 2378 TCDD elutas

slightly later than 4C-2378-
typically reportad ss a total,

D.

* bined prior to GC-LRMS analysis. -

® Raisted isomers
Fractions typiaally com-

TCDD isormners, we intentionally fortified a second portion of
muncipal sludge with sach TCDD isomar xt the levels shown
in Table VI Naither 1237- or 1238-TCDD was added due
to their natural presence at 230 pper (ses Tabls V). Analysis
of the fortified sample yielded the recovery data shown in
Table VL Regarding the 2378-TCDD data. the amount found
was correctad [or the recovery of the BC-2378-TCDD and alse
for the 20 ppw natural 2378-TCDD previously observed in

.
e
e
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Pgure §. Migher chiorinatad diaxin GC-LAMS mass cvormatcgrams

- for glecosanc fy ash,

' th-nph. Thaese data indicate that no other TCDD iscmar

intarferes with the determination of 2378-TCDD whan this

* analytical procedure is wsed. Recovery values given for all

other TCDD isomers reprament shsoluts observed values and
m‘mvximdhmw*amuhmdm

sppear in Figure & Yor the snalyxis of elsctrostatically
. precipitated By ash the RP.BEPLC HCDDs, B.CDDs, and
OCDD fractions wers combined prior to GC-LRMS exami-
aation (see Figure 3¢). As & means of overcoming problems
sssocisted with samples having relstively large amousts of
Bative chlarinatad diorine campared to the 1~20 ng of forzified
tnternal standards. 3 complete method validation study was
eonductad for HCDDs, B,.CDDs, and OCDD ranging &o 50
- ppwr to 10 ppm (ug/g) and from 10 pprr to § ppb for 2378-

TCOD. The control particalate saznple used was a sancy loam |

sol, to which was added ~ 150 uL. of Mobile 1 synthetic engine
Iubricant per 20 g, a8 & means of incressing the total organics
eontent to better simnuiate typical pardculates. The following
native CDD sandards were used for sample fortification:
2378 TCDD, 122678-HCDD, 123679/123683-HCDD (Sil rel
RT 1039), 1234678-BE,CDD, and OCDD. The results of this

Table IV. Chiorinated Dioxins Observed in Eaviroamental Particulste Sampies

parts per billion

‘ reagent lndustnial electrostatic municipal Europesn NBS urban

CDDs blank, og dust Byash sludge Qyash paruculates
2378 TCOD + 4 isomens® ND (0.06) R 1.5 ce ot . b 0.12(0.127
other TCODs (17 isomers) ND (0.04) “ee .- b oo d cesd 0.16 (0.08)
HCDDs* (10 isomers) ND (0.18) ND (14) 14 21 §30¢ 2(Y)
1234679-H.CDD* ND (0.14) 200 11 14 470 18
1234.673-11,an‘ ND (0.24) 220 17 18 70 18

CoD* ND (0.29) 4000 30 180 830 210

¢ RP-HPLC RP-2378 fraction analyzed directly by GC-LRAIS and not isomer specific as described in text. * Sample fully

fracuonated for isomer-specilic results given ia Table V,

¢ Observed vajues without correcuion rus as part of valicanon

warx reporzed ia Table VI. ¢ For “mmi” isomer specilic see Table VIOIL ¢ ¥C-2378-TCDD recovery 73% and value listed
bBas been correctad, see Tastle V lor others, and ND = compound not desected at limit of detaction in parentheses and 00
parenthese: indicates datecied dgnal > 10x limit of detection,
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Tabie V. [souner-Specilic TCDD Analyws of Eaviconmental Partuculate Samples

parts per trillion

eagent inaustrial eiectrostanie muaicipai Eurcpean
TCDD isomer blank, pg dust fNyasn slucge Oy asn
2378 TCOD* ND (30) 1300 430 (130) 20 (2) 2200
1259-TCTD ND (20) ND (40) 190 (60) ND (2) 1000 (1s8)
1469-TCDD ND (20) ND (30) ND (30) ND (2) 250 (10}
1267/12:9-TCDD Sil ret RT 1.623 ND (20) ND (50) 120 (60) ND (2) 300 (140}
1267/1289-TCDD Sii rel RT 1.793 ND (20) ND (50) 120 (80) ND (2) 500 (140}
1268/1279-TCDD Sil ret RT 1.238 ND (30} - 190 (90) e 1000¢
1268/1279TCDD Sil rel ‘r 1.291 ND (30) ND (30) 310 (90) 3(3)4 1500
13693/1475TCDD Sil re! RT 1.220 oo -oe JUA
;3‘9[1,5.5.7@95‘.]" l'l' 1.340 es e PRI cese PN
1278-TCDD ND (60) ND (40) ND (80) ND (3) 3100
1236/122%-TCDD Sil rel RT 1.358 ND (60} ND (60 280 (110) —NRDI5Y) 1800
236/1239-TCDD Sil rel RT 1.350 ND (80) ND {60) 150(110) ND (3) 800 (3C0)

123771238 TCDD Sil rel RT 1.100

1237/1335.TCDD Silrel RT 1228} ND (60) 240 (50 720¢ 230¢ 8500°

246;1249-TCDD Sil rel .
1246/12497COD SimI AT L11  |¥D(6O)  NDor oo wde 3959

771248 TCDD Sil rel :

1307124eTCDD SUmi AT 1198 JNDISO)  140(50) 310 (79) g0 6200
1378-TCDD ND(20) =~  880(110), 1370 (150) 23 (%) 13200
1379 TCDD . ND (20) 1340 1160 (150) 13 (8) 7000
1368-TCDD . ND(20) - 2780 1320 (150) 13 (%) 18200
1234-TCDD ND (20) 180 270 (180) ND (30) 2100
total TCDDs - ND 6340 7780 310 €8500
BC-2378-TCDD % recovery . 83% 9% 4% 1% 56%

'mmm%n?&mnmna.noaum«:mmmuom ... not recoversd as deseribed

: text. * Observed but recovery qus:bnblo. Detacted on m/e 322 only. ® Pomible isomer interference as described
text, )

- Table VI Isomer-Specific TCDD Analysis of Municipsl Sladge sfter Fortification

eounesn ia po
" .. TCDDiscmer ° o added . fousd % recovery

2378-TCDD o U U 140 T

' 1289-TCDD - o T 180 108 - 12 )

L 148%-TCDD 88 122 73
1262(1289-TCDD ST rel RT 1.623 180 126 s -
1267/1289-TCDD S rel RT 1.795 1 148 85 '
1268/1279-TCOD SU rel RT 1.238 - 137 ) -ee
1268/1279-TCDD Sil rel RT 1.201 140 ©® 49

. 1369/1478-TCDD SUrel RT 1220 - _ 163 ces - Cees

: 1369/1476-TCODSU i RT L340 - 3181 - e .

. 1278TCDD 1680 104 s .
1236/1239-TCDD S1 rel RT 1356 147 : 103 70 .
1236/1239-TCDD Si ref RT 1.380 146 80 85
1227/1238-TCDD i rel RT 1.100 } 18014
1237/1235-TCDD Sil rel RT 1.128 e . (180)
1246/1249-TCDD Sil rel RT 1328 161
1246/1249-TCDD Sil el RT 1411 151 jamoe 1%
1247/1248-TCDD Sil rel RT 1.154 131 203¢ “
1247/1248-TCDD Sil rel BT 1.299 183 ‘ }
1278-TCDD m 151 1)
1379-TCDD 71 133 21
1383-TCDD 101 rt «5
1234-TCDD 143 a2 8

¢ Corrected lor recovery of C-2378-TCDD (72%) and native 23738-TCDD present given in Table V, all other isomers are

ahsolute observed. P .- .= pot recoversd as described ia text. * Total not added. Higa native concentrauon given in
Tabie V. ¢ Ahsoluts amount odserved in this sample. * Total.

study appear in Tabie VI Thase data indicats that the labeled internal standards are sdded o all samples, whesever
sverage recovenias of HCDDs, H.CDDS, snd OCDD over the wery low native concenmations are observed appropriate

described concentrations range are reasanably constant and correction factors can be applisd. Note that recovery values
are between 70 and 80%. Because typical particulate sampies

reporzed for TCDD have been correcred for the observed
contain higher chlorinated CDDs within this range. recovery BC.2378-TCDD internal stancard recoveriss after RP-EPLC
hc:ondmmmmnhdsmmu\m} Sines BC. fractionation.
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Tadia VII. Chionnated Dioxan Recovery and Preciuon Dats for Forufiea Sandy Loam Soul*

2378-TCDD? HCOD R.CDD QCa30

sampie scded, found, acded, found, sdaeq, found, adues, foung,

no. peu  pPuz % pptr perr % ppr pptr % ppu ppur .
1 10 13 130 30 30 60 1] 468 |} 200 160 80
2 20 28 140 1100 ) T2 100 13 5 400 320 3
3 20 21 108 100 v T 100 &3 [ 1] 400 260 63
4 §0 .49 98 250 180 < 2%0 70 t e 1000 330 %3
1) S50 -~ 4§ 90 250 180 72 250 200 1] 1000 820 82
8 80 81 102 2%0 T e 250 200 80 1000 780 8
1 80 83 106 250 170 & 250 170 sa 1000 720 72
] 80 80 100 230 190 76 3250 210 o 1000 880 88
] $0 S0 100 280 180 & 250 160 [ 23 1000 700 70
10 $0 45 % 250 180 72 250 180 72 1000 8%0 69
11 80 §2 104 250 ') €8 230 160 [ o 1000 850 P}
12 100 T - 97 800 €10 82 800 430 t 1] 2000 1800 93
13 100 108 109 800 440 886 800 460 92 2000 2080 103
14 8000 8350 10 1Ix10° 4&1x 10 7 8§x10° 45x10° #0 10x 10 8.4x 10 84
18 8000 8400 108 1x10  9.1x10' $1 $x10° 47x10° 94¢ 10x 30* 9.0x 10° 90
xall® 108 73 ’ B { ) 80
eall® 13 10 11 1
ZTprect B0 49.8 99.2 1280 173 ¢ 250 in 72 1000 781 75
@ precé 28 8.2 10.4 4.0 19.¢6 10.8 9.4

¢ Data for all species obtained by GC-LRMS analysis of apprcrmm RP-HPLC hedou. 2378-TCDD values correczed for

9.2

8C-2378-TCDD internal standard recovery, other CDDs are absoiuze chserved. ® Correctad for “C-2378-TCOD whers
sverage recovery was 59.8% for all sampies. ¢ X all and ¢ all represent the mean and standard deviation of all sarmples, € £
prec and ¢ prec represent the mean and standard deviation of samples 4~11 to detsrmine precision of the analysis.

HCDD isomert .
124879/124629-HCDD SU rel RT 0.952

124879/124885-HCDD Sl rel RT 0.972
123483-HCDD ’ .
123679/123689-BCDD Sil rel RT 0.970

1338’9/123889-8699 Si ref RT 1,038
123469-HCDD

123478-HCDD
123678/123789-HCDD SUrel RT 0.974

123878/123789-HCDD Sil rel RT 1.060
123487-HCDD

Table VOL “Semi™ Isomaer-Specific BCDD Analysia Data for European Flyash, Absoluta Values Reportad

..

parta par billion .

. mmunk European flyasn
} o 0.18p¢ 2 .
. ND(0.13) 29)
}ND(O.IS)‘ . asee

o fo 01z 1100
. }vooanye 5 (9)

& HCOD Sl rel RT = matention time relative h 2378-TCDD by n‘.lm-m!.c (Table II). ' ND (0.13) is sot dcuetcd with

* Hmit of detection in ppb based on Qyasa sample size.

¢ Tacal

.

GC-LRMS analyxis data for higher chlorinated CDDs ap-
pear in Tables IV and VIIL Table VIU dlustraces a format
for HCDD determination that is “semi™-isomer specific. In
this case. the total RP-HCDDs fraction was analyzed directly
by packed-calumn GC-LRMS. However, because GC 1l RTs
have been experimentally detarmined (see Table I for all
10 individual HCDD isomers, we cxn separata the HCDDs
observed into five distiner groups. Within each group only
a limited number of isomers are possible. These snalyses are
accomplished by using isothermal coluznn condition (~270
*C) 50 a3 0 maximize the separation power of the columao and
to improve relative retantion time measurements.

CONCLUSIONS

Although this paper demonstratas the applicability of a
multiple-step procedure to isomer-specifically datermine a
variety of CDD1 in environmental parsoulate samples, we have
also appiisd the tachnique to many other matrices suceassiully.
Simpie modification of the prelimisary marrs extracsion has
permirtad the analysis of tissues. Buman milk. vegetable
mactar, chemical products. snd westes without saccificing high
sensitivity or isomer specificity. This procedurs, utlizing
packed-coiumn GC-LRMS, has provided relinhle results for
severa] heavily cantaminated mazrices whare the combinstion

of a lems sophisticatad cleazup followed by both packed and
eapillary coluznn GC-HR MS has falied. Interestad individuals °
o4y request & mare thorough discussion of the method de-
welopment experiments from the authors.
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Secondary lon Mass Spectra of Diquaternary Ammonium Salts

Timothy M. Ryan, Robert L. Day, and R. Graham Cooks*

Departrrert of Chemisty, Putiue Universly, West Latsyens, lndiars 47907

Molecuiar dicstions emitted by momantum transfer procsssse
are obsarved in secondary ion maes specira (SIMS) of -
quaternary arrrnonium ssits. The relstionship between mo-
lscasdar struchure and the observstion of dcations is expiored.
Large intercharge saparations, corresponding to lessened in-

In facilltated by smnal intercharge distances and can preciude
ebsarvation of the dication. Eectron sttachment 1o yield the
monocation Is an altemnative to dicstion emission when the
structure of the dcation taciltsise reducion. This ccoars, for
sxampie, for the harbicide dqual (N, N-ethylens-2,2’ Digyricyl
dihramide) which ls detected as Rs monocstion. Compiete
qmddmdomﬁnanbow'lhmm
mla.

Secondary ion mass spectramaetry (SIMS) has recently been
shown to be s sensitive method for the characterizstion of
organic salts (I-6). Raportad here is the observazion of intact
erganic dicadons emittad from diquaternary szamonium saits
upon sputtering. This constitutes the frst observation of
multiply charged organic molecular ions in SIMS. The result
is of intarest with regard to both analytical applicasions of
SIMS and the fundamentals of ionization during sputtering.
Specifically, soms biclogically importanm compounds, such as
the herbicides paraquat and diquat and the curare alkaloids,
have the diquaternary seructure, 3o that SIMS may facilicate
their characrerization. In addition. sndies on organic dicstions
reflect the degree 10 which aleczon astackment ocours during
spuntering. This procsss yields observable charged products
krdsambutmmhmm'hnm
are reduced during ion bombardment.

QUALATDArY £ organic
saits wers burnianed anto a 1 &’ roughened foil of sithar silver

or platinurs prior to SIMS analyzis using argos primary ions at
§ kaV snd 0.3-0.5 nA primary ion currant. Beam digmerar was
spprazimataly 1 mm and pressures in the ultce-high-vacoum
mmmxxm‘mmmmam

Xperiznanta.
All speczs wers taker with Riber SDMS system using s
wmmmmmapncnd

distances
mm?(ov)-u.G/rW

IES‘UL‘I‘SANDDISCUSSION

The SIMS spectrum of NN’-bis(dimethyll-4.4’-tri-
maethylenedipiperidine diiodide (1) is shown ip Figure 1.  This
spectn provides both the molecular weight (inferred from
the highest mass doubly charged ion, 268**) and structural
foformation on the compound Emission of the doubly
charged species is confirmed by the observation of the 3C
fsotope peak ane-half mess unit above the dication peak (m/z
1345 in Figure 2). Changing the counterion does not affect
the SDMS spectrum: for example, the dibromide and diiodide
of compound 1 gave identical SIMS specza.

Asalogous results wers obtained for N.V-bis(ethyl-
nuhyb-&#m:hﬁwwdm&do {2) and for the
aromatic compounds NN bis(trimethyl)-i.4’-methylesedi-
sniline diiodide (3) and NN-bis(dimethylethyl)=t.4'-
methylmedisniline diodide (4). Tha spec=um of compound
3 is shown in Figure 3; the dication. 284%° st m/z 142 is of
relatively low sbundance, but its BC isotope is well resoived
tn high-resolution scans.

A considerable sumber of diquaternary salts (519, Table
1 did not exhibit observable dications. Compounds 18 and
nm&qamwwmmmm
eorrmponding singly charged ions in their SIMS speca
Compounds 517 may fail to exhibit dications becauss they
fragmest by a favorable charge separation route. M — M,°
+ M,*. This is indicated by the absence of both singly and
dnuhly charged molecular iona for these samples.

S000-Z700/80/0182.2034801 00 A sewn
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temperature of the water bath to 85 to 90°C. Concentrate the
extract as in section 11.2.6 except use hexane to prewvet the
column. Remove the Sayder column and rinse the flask and (ts
lover joint iato the concentrator tube with 1l to 2 al of
bexane. 4

11.2.8 Add a clean bolling chip to the conceantrator tube and attach a
two~ball micro-Sayder column. Prewet the column by sdding
about 1 sl of hexane to the top. Place the sicro-K-D
apparatus on the vater bath so that thwTontentrator tube is
partially {smarsed in the hot water. Adjust the vertical
position of the appariatus and the vater tampersture as
required to cosmplete the concentrstion im 3 to 10 minutes.
At the proper rats of distillation the balls of the columm
will actively chatter but the chaabers will not flood. Vhen
the apparent voluse of the liquid reaches adout 0.5 =L,
remove the K-D apparstus and allovw it to draia and cool for
at least 10 minutes. Resove the micro~Sayder column and
rinse its lower joint into the conceatrator tube with 0.2 nl
hexane. Proceed to section 11.3.2. 1If further processing
i3 to be delayed, the extrsct should be quantitatively
transfered to a Teflon sealed screw=cap vial and store
vefrigerated and protectad froa light,

11.2.9 Till the sasple bdottle with vater to the mark and measurs the
volume to the nearest 10 mal in & 1 L graduated cylinder.

11.3 Column Chroamstograph
11.3.1 Coluzn Preparation

11.3.1.1 Columm 1: Place 1.0 g of silica gel into s 1l ca x
20 cm column snd tap the column gently to settls
the silica gel. Add 2 g sodium hydroxide-{mpregnated
silica gel, 1 g silics gel, 4.0 g of sulfuric acid-
ispregnated silica gel, and 2 g silfca gel. Tap
column gently after esch addition.

11.3.1.2 Colummn 2: Place 6.0 g of slumina {anto s 1 em x 30
ea colusn and tap the column gently to settle the
aluainas. Add s l-ca layer of purified sodium
sulfate to the top of ths alumina.

11.3.1.3 Add hexane to each column until the packing is free
of channels and air bubdles. A small positive
pressure (S psi) of clean nitrogen can bde used if
needed.

11.3.2 Quantitatively transfer the hexans ssmple extract from rhe
concentrator tube to the top of the silica gel in Column 1.
Rinse the concsntrator tube with two 0.5 alL portioms ci
hexase; traasfer tinses to Columm 1.

D= 24
Rey t-0
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11.3.3

11.3.4

11.3',

11.3.6

Vith 90 al of hexane, elute the extract from Coluom 1 direc:zly
i{nto Column 2 containing alumina and sodium sulfate.

Add 20 al of hexane to Coluam 2 and elute until the hexane

level 1a just below the top of the sodium sulfate; discard the
eluted hexaze. .

Add 20 al of 202 methylene chloride/80Z hexane (volume/volume)
to Column 2 and collect the eluate.

Reduce the volume of the eluate with a gentle streanm of
filtered dry nitrogen. VUhen the volume of the eluate {3 abdout
1 to 2 al,, transfer the eluate to the Carbopack column
(Section 11.4.4). Rinse the eluats container with two 0.5

sl portions of hexane; transfer the rinses to the Carbopack
column. CAUTION: Do not evaporate the sample extract to
dryness. NOTE: The carbopack clesnup {s not required for
vater samples unless needed to meet detection sensitivity
eriteria.

11.4 Carbopack Column Chromatography P:occdﬁrt

11.4.1

11.4.2

11.4.3

11.4.4

Thoroughly aix 3.6 g of Cardbopack C (or equivalent) with
16.4 g of Celite 545 (or equivalent) in a 40 al vial and
activate by heating ian an oven at 130°C for 6 hours.

Store in a desiccator. CAUTION: Check each new batch of
sixed Carbopack/Celite to ensure TCDD vecovery of >50Z.
Subject the lov level concentrstion calidration solution to
this procedure and measurs the quantity of labeled end
unlabdbeled 2,3,7,3-TCDD. '

Insert s small plug of glass wool into a disposadle
pipet approximately 15 em long by 7 mm 0.D. Apply
suction with a vacuum aspirator attached to the pointed
ead of the pipet, aund add the Carbopsck/Celite mixture
until a 2 em packing is obtained.

Pre-elute the column with:

11.4.3.1 2 aL toluene

11.4.3.2 1 aL of aixture of 752 (by voluse) methylene
chloride, 202 methancl sad 52 denzene

11.4.3.3 1 sl of 302 (by volume) cyclohexane and 502
-.thylsn’ ehloride

11.6.3.4 2 al of hexane
While the column is still wet with hexane add the sample
extract froa section 11.2.6. Elute the column with the
folloving saquence of solvents and discard the eluates.

D=-25
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11.4.4.1 2 ul hexane

11.4.4.2 1 ul of 302 (by volume) cyclohexane and 502 aethylene
chloride

11.4.4.3 ] alL of 753 (bdy volume) methylene chloride, 202
sethanol and 5X benzene

11.4.5 Rlute vith 2 ul of toluene and collect the elutate, which
econtaing the TCDD. Transfer the rinses to a l!-al anber mini-

. ———wial with conical resarvoir with further concentration as
secessary. CAUTION: Do not evaporate the sample extract to
dryness. -

11.3.6 Score the sample extract in the dark at 4°C until just before
2 GC/MS analysis.

11.5 GC/MS Analysis

11.5.1 Remove the sample extract or blank from storage sad sllov it
to wvara to ambient laboratory temperature. With a stream of
dry, filtered nitrogen, reduce the extract/blask volume to
near dryness. Immediately bdefore GC/MS asnalysis, sdd S ul of
the 10 ng/ul recovery standard solution snd adjust the extract
ot blank volume to 50 ul with {sooctanes.

11.5.2 1Inject a 2-ul. sliquot of the extract into the GC, operated
under conditions praviously used (Sectionm 9) to produce
acceptable results with the performance check solution.

11.5.3 Aequire sass spectral data for the following selected
characteristic fons: };9 320, and 322 for unlabeled
3.3.7 .“TQD' u/s 328 !Ot -2.3! l-‘l@ﬂ‘ and /s 332
and 334 for °°C,-2,3,7,8~-TCDD and 0203 ,4=
TCOD. Use ths same data scquisition tinn and HS operating
conditions previocusly used (Section 9.2.6) to detaraine
response factors. .

11.6 1ldencification Criteria. WNOTE: Refer to Exhibdit E, Scceien 7, for
application of identification etitctta.

11.6.1 Reteantion tise (at maxisum pcnk haight) of the sample cow
poocas must be within 3 seconds of the retention time of
C12~2.3s 7.8-TCDD. Retentiom times are required for
all chromatograms, but scan aumbers are opticnal. Thesae
parameters should be printed next to the appropriate pesk.

11.6.2 The incegrated ion currents detected for m/s 239, 320, #na
322 wust maxinize simultanecusly. If there are peaks thet
will affect the smsximization or quancitacion of peaks of
interest, attempts should be made to narrow the scan vindov
to eliminate the interfering peaks. This should be repurred
on 8 separate chromstogras.

D=~ 26 RCU.,"O
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21.6.3 The integrated iom current for each snalyte and surrogate
compound ion (m/2 259, 320, 322 and 328) must be at least 2.S
times background noise and sust not have saturaced the
detector; internal standard ions (m/z 332 and 3J4) musc be at
least 10 times back;tound noise and sust not have saturaced
the detector. .

11.6.4 Abundance of integrated fon counts detected for m/z 320 must
be 672 and <902 of integrated lon counts detected for m/z
3225 .

11.6.5 Abundance of integrated -ion counts detacted for m/z 332 must
be X672 and <90Z of integrated ion counts detected for m/z
334,

11.6.6 The recovery of the internsl standarzd 13¢ 1274,3, 7,8=-TCDD should
be vithin a 40 percent to 120 percent rocovcry vindov. This
is an advisory limit only, an action vindow may be set when
sufficient dats is availadle.

12. CALCULATIONS
12.1 Concentration

12.1.1 Calcylate the concentration of 2,3,7,8-TCDD using the formula:

Ay - Qs
Q ‘t'ouao'
where C = 2,3,7,8=TCDD concentration in ug/kg or ug/L

&x «. ghe sum of integrated ion abundance
detected for w/3 320 and 322

Mg o the sum of integrated fon abundances
detected for a/z 332 and 334
istnraetctiltic ions of

‘2.3.7."?@0. the internal
standard)

Qe = quantity (in ng) of ‘3c‘z-z.3,7.a-rcno added
to the sample defore extraction

RRFy « calculated mesn response factor for
beled 2,3,7,8-TCDD relative to
ciz.z '3 .7 ..’t@b

¥ o weight (in g) of wet s0i{l or sediment smrle
or volume of water extracted (in mlL).

D~-27

Reu |.0



By s ’ J—y
o - ee o — - . * —— - - emwer

12.1.2 If the calculated concentration of unlabeled 2,3,7,8-TCDD
exceeds 100 ug/kg for soil/sediment or ! ug/L for water, which
.43 the aaximun concentration of the concentration calibration
solutions, the linear raage may have besn exceeded, and a
smsller sliquot of that sample sust be analyzed. Accurately
veigh to three significant figures 8 l-g aliquot of the wet
soil/sedingnt or measure s 100 al sliquot of water. Add the
1.9 sl scetone dilution of 100 ul of the sample fortification
solution (Section 7.8), just as for the larger sample aliquot.
Extrsct snd snalyszs.

12.1.3 culste the toncch::iztoa of the intermal standard
€12-2,3,7,8-TCDD using the formula:

Atg « Qs
At'.ut.“

Cti -
vhere

Gy = concentration of 13¢,,-2,3,7,8-TCOD 1n ug/kg
is 12
oz ug/L

Afs = gum of tn:c;ra:cfztbu abundances for m/z
332 and 334 for °°Cy,~2,3,7,8-TCDD

Ags = suam of iategrated, ion abundances for a/z
332 and 334 for 612-1.2,3 » 4=TCDD

s - quantity (in ag) of 13¢ 2-1,2,3,4=TCDD added
to the sample bdefore fnjection

calculated mesn response factor for 13cu
1,2,3,4-TCDD

¥V = weight (in g) of wet soil or sediment
on;plo or volume of vater extracted (in
al). .

12.2 Estimated Maximums Possible Ccncontr:ticn == Por samples {n which no
- unlabeled 2,3,7,8-TCDD vas detected, calculste the estimated
aaxisun pcontblo concentration, vhich {3 the concantration required
to produce a signal with pesk beight of 2.3 times the background
signal level. .The background level 1s determined by measuring tne
range of the noise (minimum to maximum) for efther w/z 320 or 322
in the appropriate ragiom of the SICP (as defined in section I
3.11), multiplying that moide height by 2.5, sad relating the
product height to sn estimated concentrstion that would produce
that product beight.

Use the formula:

D~ 28 Rev:]-0
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12.6

12.7

12.8

12.9

2.5 ¢ M’Qil
A‘. [ "n « W

‘MPC -

vhere MPC = gstissted maximum possidle conc:htrntion of unlabeled

2,3,7,8-TCDD required to produce Ay in ug/kg or ug/lL

Ax = peak height for either u/z 320 or 322 within + §
- ‘:fsnn of the internal standard pesk usad to measure
is
Ats = peak height of the appropriate fon characteristic of
the {nternal standard, w/z 3132 vhen m/z 320 is used
to deteraine Ay, and ®/z 334 when a/z 322 {s used
to deternine Ay

Qeg, RF and W retain the definitions previously stated in
Section 12.1.1 -

The relative percent difference (RPD) is calculated as follows:
(See Section S.l.l1, Exhibit E.)

RFD = 51 -52]|x100 = | St S2 | x 100

Mean Concentration S1+ 82

2
S1 and 52 represent sample and duplicate sample results.
Percent Recovery of 2,3,7,8~-TCDD {a spiked field bdlanks =

concentration found

=z 100
concentration sdded

Percant Recovery of internal otandatd.'l’ci2-2.3.7.8-rcno -

concentration found

= 100
concentration added
¥ (X, - D?
Standard devistion = $§ e Z ,
is] N -]

Percent relative standard deviation =

Standard Deviation S
x100 = - 3z 100

Mean X

D-29
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1.7.1.2

1n:o 8 fared exycinle,
Deter=ine the PeTcent moiscture by drying overaigh: 5
105°C. Allow go €00l in g desics tor befcre we: [4:H

ning.
Concenzracy ieng of individual analytes will be resorzed

Telative to the dTy veight of neznnt.

of sample - S of érv ga=sle .
W X100 « = mol{gtyre

-
-
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APPENDIX 1V

>
-

Tetra-Octa CDD)'CDF Scan Quantitation Protocol and Analytical Standards
- Mimimal Regquirements for Bidders _

 Analytical Standards. o
- 2378 10D, 1%, Y0u,

- 2378 TCOF
< Mixture of TCOD {somers to verify column resolution *

ocoo, 13¢,,-0c00

Mix of Penta CDD/CDF,. Hexa CDD/CDF Hepta CDD/CDF to establish

RT windows for spiking. Co~+mwu6u\..|,¢d-....s Hust b wdh.d RV (rodows
geteblashed .

Quantitation

Quantitate TCDD, TCDF Penta COD, Penta CDF Hexa CDD, Hexa CDF
against 13C12-2378-TCDD

(Quantitate TCDF, Penta CDF, and Hexa CDF -against 13c12-7wr.«m-)
Quantitate Hepta COD, Hepta COF, OCDD, OCOF agafnst 13¢;,-0c00

Qualify data as "estimated” concentrations with tentative {dentifications unless

you have access to pure {somer standards (1.e., a1l 38 TCDF isomers, etc.)
WRA-8EMSS 7

* Column resolution should meet Dioxin IFB +AS4~AG92 criteria {.e. 25%

valley or lower between 2,3,7,8-TCDD and 1t's nearest ne1ghbor in SIC

display (Appendix VII).

Rev. 1.0
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APPENDIX V
DELIVERABLES REQUIRED FOR GC/MS DIOXIN/FURAN ANALYSIS

SAMPLE PRESARATIUN AND METHOD DOCUMENTATION

(1) *“Cookbook" style stes<by-step method including {nstrument/condi-
tions, type and source of reagents.

(2) Analyst bench records describing dilutions, weighings and any
unusual occurrences during prep, extraciion or clean up.

(3)

Calculations and method used in determination of percent ‘Hp*'!ds
and percent ‘solids (where applicable).

DIOXIN/FURAN QUANTITATION AND IDENTIFICATION DOCUMENTATION
(1) Detailed explanation of the quln.tit'ation and {dentification proce-
dure used for all 1smr classes and spacific {somers.

(2)

List of criteria for pos‘tive 1dmt1f1cat1on of 2,3,7,8-TCDD
and 2,3,7 S-TCDF.

.

%:m?p‘ll ca‘lcu‘lations of rcsponse ratios, smp'le nsu'lts and detgc"‘.on
. mits.

- (3)

(4) Simultaneous d1sp‘lay/offm SICs and peak arus of native, 131:12

(5)

and F7¢1,-2,3,7,8-TC00 1n all samples and QC, including blanks.

Simultaneous disp'layloffnt SICs and peak lnas of {ons monitored
for each PCDD/PCDF class. )

(7)) U st of exact fon masses for each {somer/class, current and
historical response factors and retention times for positive ID
(8) Simultaneous display/offset SICs to check for polychlorinated
: diphenylethers which may co-elute with the furans.

(9) Simultaneous display/offset SICs of M/Z 257, 259 in samples with

positive 2, 3, 7, 8-TCDD content.

(10) Simultaneous display/offset SICs and peak aress oi' fons monitored, RCV- ]-0
for all standards used, for each PCOD/PCDF class. Include a

1isting of response ratios. 1on ratios and amount of each s..anda-d 9_/(55(
used.

(n) C\-\mu.o jea L List (date/4Hiue) of all standacds | SAIE SpIKES ) Mathed

Laks | duplicates | saaples rEauayces ste.

.'</é) ComptdtJ C‘fy (Ideulﬂ(\ Samplc ~dificd of SAS’?Acng G S ot
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APPENDIX VI .
- CASE # . .
PCPD/PCDF Concentration PPTE as Dry Welght
TSONER DATE: ALTQUOT W, DATE: LILLR
NR (9) (g) |[PRECISION AS|PRECISION COMMENTS
HOMOLOG damp,J Samp. ¥ RPD LIMITS
g jl1!8-1cﬁr : A
,C T dyl 0" ]
_X _Recovery
ngJ LY L LN L
Added .

Total TCIFs
Total Penta CFs

Total Ttexa CDFs

Total lepta (s

OCDHF

a etra S

Total Penta Chis
124679 & 124689

GCOD
T2

HegCDD

2ﬁ69 TigChh

TZ2370 N:ChD
VETB T DD

123467 8 i237ﬁ§

|15cnn

J9c'i T‘;um 1, 0D

X 7ecover
"0

117;C00 Added
T2R679 LN

12670 H chh

TOTAL. n;cnn

[00))
J/EY-ChD INecovery

ng C1-0CDD Added
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Figure 2. Selected fon current profile for m/z 320 and 322 produced by M3 analysis of performance check .

solution using a 60-m 5P-2330 fused stlica capillary column and conditions tsted in Tahle I.
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Figure 3. Selected fon current profile for m/s 320 and 322 produced by MS snalysis of performance check
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U.S. Environmental Protection Agency

CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginifa 22313

PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

l X ' Regfonal Transmittal — | Telephone Request

A. EPA Region/Client: EPA Region V ‘HW Engineering & Science ‘ 7
B. RSCC Representative: Jan Pels

C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, 1f applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please contim
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: 2, 3, 7, 8 specific tetra-

4

chlorinated dibenzodioxin and dibenzofuran, total tetra through octa polychlorinated

dibenzodioxins and dibenzofurans, and percent moisture.

2. Definition and number of work units -involved (specify whether whole samples or
fractions; whether organics or fnorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

31 low to medium hazard soil samples containing low levels of dioxins and

furans.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action

s




7.

10.

11.

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 45 days.

Analytical protocol required (attach copy 1f other than a protocol currently used in
this program): :
Extraction: Benzene soxhlet as described in Anal. Chem, 1980, 52, 2045-2054 (Appen-

dix I). Clean-up: HPLC/RPHPLC as described in above reference or Dioxin IFB

WA-86K357 options including carbon column cleanup as needed to meet surrogate percent

recovery limits (Appendix 11). Instrument: Use HRMS or LRMS to meet target

detection limits.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

1) Determine and report percent moisture (use CLP IFB protocol - Appendix III).

2) Report all data on dry weight basis.

3) Stir soil samples for 30 seconds before removing aliquot.

"4) Quantitation and standards requirements (Appendix IV).

5) MUST monitor for the masses of the polychlorinated diphenyl ether interferences

in all furan isomer groups.

Analytical results required (1f known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Appendix V for deliverables.

Appendix VI for suggested data report format.

Remember to report percent moisture.

Other (use additional sheets or attach supplementary information, as needed):
DO NOT SUBCONTRACT WITHOUT PRIOR REGIONAL APPROVAL.

Name of sampling/shipping contact; _ Bob Phillips

Phone: 616/ 942-9600 EXT 263




It.

I1l.

DATA REQUIREMENTS

Parameter:

2378 - TCDD/TCDF

Total TCDD/TCDF

Total Penta CDD/CDF

Total Hexa CDD/CDF

Total Hepta CDD/CDF

0CDD/OCDF

QC_REQUIREMENTS

Audits Regquired

Method Blank

In-Lab Matrix Spike

Matrix Spike Duplicate

Surrogate Spikes

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

3.
Detection Limit Precision Desired
{(#% or Conc.]
5 ppt
5 ppt
20 ppt
20 ppt
20 ppt
50 ppt V
Frequency of Audits Limits* (% or Conc.)
1 per 20 SPLS or set less than Target D.L
see attachment
see attachment
in every sample
-

1) “FOLLOW PROCEDURES SPECIFIED IN DIOXIN IFB WA-86K357 (Appendix II).

2) Call Region V if problem persists.

Jan Pels 312/ 353-2720 or

Chuck Elly 312/ 353-9087

Please return this request to the Sample Management Office as soon as possidble to expedite
processing of your request for special analytical services. Should you have any question-
or need any assistance, please call the Sample Management Office.
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A. 1In Laboratory Ha:rix Spike 3 f SO

Comoound

2378-TC0D
2378-TCODF
Penta CODD/COF
Hexa CDD/COF
Hepta CDD/CDF
OCDD/OCDF

* At least one isomer from each of these classes should be used in the spike

solution.

B. Surrogate Spikes (required in eéery sample)

Surrogate
i, e3re-To00,

1%, «—-&a,-e-aa-ﬁess

or 13c.mcoo
15C,,~HxCDD

3added to 10g sample

C. In Matrix Spike Duplicate

Class

2378- TCDD/TCOF
Penta CDD/CDF
Hexa CDOD/CODF

. Hepta CDD/CDF

0CDD/OCDF

jAlAlalAlAlA

Level 2

§ ng

5 ng
10 - 20 ng

1.10i

Sur-ogate Dup11cate and Mat=ix Sp ke Lim.ts

Recovery
imits

130%
130%
160%
1602
160%
160%

&
o
[ O R T B I |

Recovery

- Limits

80 - 115%
50 - 115%
40 - 110%

4

* RPD
0% RPD
0% RPO
0% RPD
= RPD

1alAlAl Al A
anOvOn
g5

I
ev. 1-C
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- Determination of Tetra-, Hexa-, Hepta-, and

Anal Chem. 1980, 52, 20452084
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Octachlorodibenzo-p-dioxin Isomers in Particulate Samples at

Parts per Trilion Levels

i. L. Lamparski® and 7. J. Nntr(ck 7

Anaytical Ladoratones, 574 Bulding, Dow Chemical US A, Mitard, Michigan 48640

1 3

'

|

An anaiytical procedure Is presented which permits the iso- waight, the amount of 1 M squeous sedium bydroxide necaasary

mer-specific determination o! tetra-, heza-, hepla-, and octa-

chiorodibenzo-p-dioxins simutanecusly st arts per trilllon
concaniralions. Typical data are presented to ostatlish Bs

10 yiald a reagent cmtaining 3% by weight is added i A
fashion with shaidng to producs & me annd.?r:rmﬁw\um
poeder. —

appiicablity on 2 varlety of envirormental partiauste samples. ,.d,w,,, d,‘-"’,,m:f Selvests. All soivests used are Burdick and

The uss of a highly specific sample cleanup procecire based
on mullipie chromalographies ls shown {0 permil the lso-
mer-specific determination of 2.3,7,2-tetrachiorodibenze-p-
dloxin {2373-TCDD) by packed-column ga2e chromatogra-

Rhy-lew-resciution mass spectrometry In the prasenca of any
or all other TCDD isomers.

The determination of parts par trillicn (10°2 g/g, pptr)
eenceatntions of chemical residues requires the use
af either highly selective sample purification procedures
and/or very specific datactors (1, 2). As detection Hsaits are

lowersd, the 2umber of possible interferences present st

significant concantrations incresses dramatically (3). Don-
aldson (4) has surmized that every known organic chamical
could be detected It water st & leve! of 10°% g/g or higher.
Similarly, considering an analy*is at the i0 ppir concestration

lewal in 2 sazmple magrix that is 99.9% pure, inte? = ws from

as many as 10% compounds at concentrations 10° times higher

than the component of intarest are possibla. Naturally the -

addition of interferences from sources other thap the sample
matriz can make this task formidabla, Buch contamingtion
of laboratory resyents by a multitude of ecxnpounds has been
reportad (5-19). [ndeed, in some cnsm, the contyolling factar
fn deteraining the Gmit of detaction (LaD) for & giver enalyxis

fs not the instrumental sensitivity of the detector but the

apparsst response observed in reagent blanks (20-22),
This paper reports the development of an analytical pro-
esdure which permits the somer-apecific determination of
2378-TCDD at low parts per trillion concantrations, eves in
mstices that have been intentionally fartified with squivalent
amounts of each of the otber 21 TCDD bomers. Higher
chlorinated dioxins, including bezachlorodibenzo-p-dioxins
(HCDDs, 10 possible iscmers), beptackiorodibenro-p-diozins
(3,CDDs, 2 poasible isomaers), and octachlorodibeszo-p-diexin
{OCDD), can also be detarmined at iow parts per trillian levels
by using this technique. In regards to ths isomer-specific
determination of 2378-TCDC, the other 21 TCDD isomers
may also be considered as possible interferences. Sevaral

publicatiors have recently appeared which demonstrata CDD

4etermination capabilities but do not provids completa TCDD
~omer specificity (23-32).
EXPERIMENTAL SECTION

Feagents. The preparation of 4% conantrated sulfuriec acid
on silica, 19% ailver nitrate on silica, basic alumina, and purified
aitrogen (Femtogas) bave bees described (1).

Silica. This adsorbent & prepared from chromatographic grade
lnic'isuif ;sduaibodfarthmdudui sulfuric acid
on silias (1).

% 1 M Sodium Bydroxide on Siliea. The silica support
fs prepased as dmacribed (1), Activated silica is weighed into an
appropriately sized glass bottla. On the basis of the support

Q\llnq. x‘hfllﬂ',_ M/ = 0‘1:50.-
matarials

¢ chloride imme~

diataly befors use. __
Diexia Standards. The stesdard of 2273-TCDD was
__pwepared by W, W, Mualder (Dow ical Ca.) snd i3 strucsre

cantaining chlarinated
are injected into the RP-HPLC system: cluma. two £2 X 250
=m Zorbax-0DS (DuPont katruments Division, Wimingtan, DE)
echmnos in seriex; hocratic dusnt, methasol az 20 mL/min: pump,
Altaz Model 110A; eolumn tamperaturs, 30 *C; UV detactor,
and detaczor operatad st 0.02 qufs st 235 am; injectar, Rheodyne
Modal 7120 with 50-ul. sample
Nermal-Phase
matography (Silica-HPLC). Raidues epntainiag TCDDs are
fnjectad into the slica-HPLL system: eohenn, two 62 X 250
Zorbasz-SIL (DuPont lastruments Division) columas is series;
fsocratic sluest, bezans a2 2.0 mL/mip: puznp, Altes Model 11045
__ solumn tamperatwre, ambient; UV dstector, Laborstory Data
Ceazal Model 1204 varish detactor at 0.05 gufs a2
233 am: injector, Rheodyns Model 7120 with 100-ul sample

Injection loop. Ths eolumns were activatad by the procedure of |
Bradeweg ot al. (36), »

Peched-Column Gas Chromazography-Low-Resolution Mass
. Spectrometry (GC-LRMS). Chlorinated diosin quantification

Reprintad from Analvtical Chemintry, 1980, 52, 2048, o
v Copyright © 1380 by the Americnn Chemical Socisty and repniztsd by permamsion of the copyright owner.
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_ was accompiished by GC-LRMS using » Hewlenr-Packard Model

. mvdhndnaswda

$997.A operstng in the seisciad ion mods (SDM) at unit resolutior:
emiumn, 2 mm Ld X 210 o silylated glass: pacicag, 0.60% OV.17
silicone + 0.40% Poiv S-179 on 80/100 mesn Per=abond Methyl
Siicooe-10 eycis (FONU Svste=s [nc. Newron. MA); injeczon porz
taz=peracure. 230 °C on<cviums: carmier gas. haiium a¢ 14 =/ min:
SEPATILSr, Kingie stage glass jes operating at columa e=peratuse:
elecoon energy, 0 oV. TCDD saslyses conditicss wlu=n
tamperzture. 248 °C isotharmal: ions monitored. aative TCDDs
a2 m/e 320, 322 and 324, and UC.257-TCDD ipternal sandard
st m/e 2. Higher chlorinated diotia ansiyses cozditiozs:
eolumn temperaturs. programaed fom 230 w 300 °C at 10
*C/min and bold st maxizmum: {ons monitsred. native HCDDs
at m/e¢ 338, 390, and 392 native H,CDDs at m/¢ 422 42¢. and
428. and native OCDD at m/e 458, 460, and 452 BC.123478-
HCDD and 3C-0COD are monitored at m/e 298 and 470, re-
speczively.

Eavironmental Particnlats Samples. Induserial Duse.
thmnnnawd&n&mmﬁmm
from & research building locatsd in Midlaad ML

Elecorosiecically Precipitated Fly Ash. Particulates wers
eallectad Sum the ss-removal system associated with the alec-

trostatic precipitator on the Hukvmo Thermal Tranaier Carp. ’

refuse incineratar locazed in Nashville, TN
Activated Municipal Sludge. !m-cu:m samples were
commarcially purchased 20-ky bag

- ﬁm’nruwnl nnr.':vil mm
* chamically ified sdsarbem treatment af the exzact o remove
sasily endizable speca, () dnrbmmum

chromato-
geaphic separzticn having dﬂmaﬁwnmm&nﬂ

,huzma and to permit TCOD isemar

Aanwnpmmynduﬂ-dnmmm
equipped with a watar-cooled condenser, 8 43 X 125 mm glass
thimple with coarse frit, 2 250-mlL bedling flask. and s tempers-
ture~coatrolled beatizg mantle is assembled. El:helthm
h&uoualymbd'uhumw solution, rinsed

with delonized wa fonmd

,hssehlmd&ndﬁmﬂv .
n::plomﬂnnnmalunqmnnau $=~18 g of silics is
&ndmm&a&mo\vfoﬁwﬂhnp&;o{mmw
o cover the siiica bed completaly. The smembled systasn
(thimble installed) is charged with benzene (~250 ml) and al-
lowed to reflux at a recycle ate of ~20 mlL/min for s minimum
pmedolzh. Following this prestmraction period. the systam
s permiczad t0 coal and the total begzane extract is discarded.
The extaction thimbie & removed and allowed to drain axapletaly
an a clean wire stand in & fume hood. The glas wool plug is
removed with clean forceps wiille a represestative particulate
sample. ranging from 30 mg for Kitared airborns parsiculatas o
lwgfarhuvynﬁ:.nquehmdonmdwumam
‘The glass wool plug is repiaced and the thimble returned to the
Saziier extacor body. At this time aliquots of iscoczans internal
standard soiutions ecoutaining isatopically labeied 2378-TCDD,
12M78-HCDD, and OCDD are inooduced direcily inw the
particulates bed. The sysum & recharged with frwas benzane and
exazuscively extracted at the rate previously described for &
minimum period of 16 b Each sample or set abould have a2 least
oBe tystam trastad & described for the sample o serve ms 2

reagent black

Upon completion af the prascsibed exacrion period. the fask
awtaining the STTrRrt in romnomr and fittard with & three.

groups sccarding to their degree of
_ 'Ma(w&mmduvm

S 1
r———— |
o
f |

AT

u . Q mon

Pgre 1, wmwmmm

l.-l

. to six-stage Soyder Cstllacion column. The vohoe of the rmae:
salution is then reducad by atmospheric presswss disclation of
ths benzane solvent to a Anal volume of spproxizataly 25 ml.
Ths concentrated bezzane xzact is then dilized with & roug=ly
oqual volume of hezane when eool.

Bulk mazix (berzene ex=aczablaes other than CDDs) removal
is accomplished by passing the residus exast solution through

chrematogaphic colirna (see Figure 1) prepared -

s follows. The column is thoroughly weshed end dried fust prior
%0 we via the sams procedurs dmcbed for the Saxtlet exmmacioe
A glass wool plug is izsertad into the end of the columsa to serve
#8 & bed suppert, and the following reagests are thea carefully
weighed direcly into the calumn: 10 g of silica (botzom layes),
20gof 3% lunﬁnm-ndnuﬂm. L0 g of silica. 4.0

through the
in & 150-ml beakes and
dﬂn-wdcamd?nmmaim
A singie drop of n-besadecans (~2% mg) is added o the reage=t
biank prior to its evaperation to dryness &3 s mears of improving
{nternal standard

recovery.

Cammon chamical interferences are remnoved by passage of the
susidue through s dual column syywem consisting of & top Mace
chromatographic column druining inwo & booms High Aspect
caluma, (See Figure L) Each of thesa columns is cieaned as
mouly described and a giazm wool bed support izsemad just
prior to wsa. The Macro colums s packed with LS g af 10% silver

- mitrace on silica and prewnaned with 15 ml of hezaze prior w0

we. The High Aspect columa i packed with 5.0 g of basic
alumins.

Aftar the hazane hay driined to bed level in the I-I.c..AJPK'
eolumn. 30 mL of 50% (v/v) aarbos wecaczloride in hezace is
Mw Thannhﬂunzmthnm:an be discardec.
A 25-al gisss vial (claaned same s chromatographic coiuas)
» und collect the total efluest after 2.5 mL of 50% (v/V)

nitroges (1).
”}thmsmdmmdu-mnndhwﬂun
of the mmusﬂmnammeLHCDDl.H@D&

and A/A f———t
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Tabie L TCIOD Liomer RP-HPLC Fracuonation Scheme
and Specilic Retention Indices

RP-HPLC dlia-

‘X")bh . HCDDa H.CODs. and OCDD Retention lagier

RrP-
HPLC GCpackxed

silies-
sbs RT.° HPLC GC packed column HPLC  abs  eslumn
TCOD isomer min rel RT® rel RT® CDD isamer rel RT* R7T* el RTF
RP-lso Ne. 1 Fraction HCODs
~g9 11.6-13.0 1702 0.998 12346%-HCOD LO81 19.28 0.9t
1489 11.6-13.0 1497 0.912 123467-HCOD L1982 1947 1.0°7
1267/1239 12.2-129 1823 1.081 124873 234689%-HCDD 0.953 19.82 0.8Cs
T 123973 1748 1200 124679/124689-HCDD 0972 19.70 ©.8Cs
1268/1279 13.3-13.9 1238 - 098¢ 123678/123789-HCDD 1080 20.07 1.103
13.3-13.9% 120 1068 123879/123889-HCDD 0970 20.20 0.903
1369/1478 13.3-13.9 1220 a.802 123679/123629-HCDD 1039 2038 0.908
13.3-13.9 1340 0.907 123678/12378%-HCOD  0.974 20.85 1.016
RP.23°8 T on {g:::::‘[ggg 0.941 2102 1.008°
1246/1249  13.7-14.8 1338 0.096 B.CDDs 0890 247 osel
13.7=-14.8  LéN1 0.898 123487%H.CDD 24.00
2378 13.8-14.3 1000 1.006* 1234675-#,CDD 24.63
e gigs oe g o B
1278 14.0-14.7 1288 0.893 ¢ Silics-HPLC rel RT = retantion time relative to 2378-
1237/1238 14.0-15.0 1100 0978 TCDD (£0.010). ® RP-HPLC abs RT = absoluta rezencon
14.0-15.0 1118 0.990 hq.x min) at peak maximum, ¢ GC pacied eoiumn rel
124771268 14.2-15.3 1184 0.354 ® retantion tme reiative to ¥C-123478-HCDD.
14.2-15.1 1199 6.857 ‘ Nq:éézbgwcan alutag gligntly lacer than 3C-
. RP-Is0 No. 2 Fraction
1 leb1te ase . em tulative to 2378-TCDD). Thair retestion times are very close
. . . -} N -
1388 T9-16.8 0977 o729 ) holy
1234 15.5-16.3 1248 .

950 . hhhﬁnhﬁmwmﬁ:thlud_ﬁ?&mé

‘Dmcml‘l'-ahalmmho(ao.znh)
o collect peak. * Slien-EPLC rel RT = rematioa time
relative to z:.l-mn (20.010). ¢ GCpaciked soluma
sul RT = peraction time reiatve to »C:2375-TCDD

+0.0u5). ¥ Native wu—‘rcnn elusg dightly lazer than
(‘C-ZS $7TCDD.

ubjomdbm'wwm
tography Sactionation. Ths resultant
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czomatogams |
monitared by s UV detactor at 238 am (~2y,, for TCDDs)

snd 0.02 scfs arw sbown in Figure S-L Shown in Figme Ja
§s the cromatoprmn

obtained for 2 CDD aalibrzcion standard
by RP-EPLC. ths approprists CDD eallsction
gones, denoted by dotted Hnes, were initially established by

{ndividual injections of 22 TCDD isomars, 10 HCDD isomars,
2 H,.CDD iscmers, and OCDD, we routinely compute thair
haﬁu&ca&cowmmddyau'u-
lectad species. The specific RP-HPLC retantion indices for
TCDDs are given in Table I and those for HCDDs, H,CDDs,
and OCDD are listad i Tabla IL .

As indicated. 2ll 22 TCDD isomars can be Sactionsted fom
a sarnple residus by colleczing the columa effluent beginning
at ~115 and ending st ~17.0 min. The inital stage of TCOD

" jsormer specificity is achisved by colleczing the 22 isomers in
three separats fractions as shown. TCDD lso No. 1 (RP-
HPLC TCDD isomer fraction no. 1) ean contain the fallowing
fsemerz 1269-, 1469-, 1267-, 1289., 1268-, 1279-, 1389, and
1473-TCOD. The TCDD 2378 fraction contains 1248-, 1249-,
[, 126, 109, 1278, 1237, 1238, 1247, and 1248-TCDD.
‘TCDD Iso Na. 2 contains the remaining four iscmers: 1378,
1373-, 1362-, and 1234-TCDD. Preliminary evidenes, puined
by fortifying samples with roughly equal amounts of all 22
‘TCDD isomers at approximataly the 150 pprr concantraction
level, bas indicated that three of the pomible isomers in TCDD
Iso No. 1 must be sacrificed iz order w0 ensure quantitacive
collection of 2378-TCDD in the following fraction. This
cossequence will be discussed lazer. Its occurrencs is related
to the RP.-HPLC recantion tims for the isomesx 13895-TCDD,
1473-TCDD, and ane of the pair 1268 or 1279-TCDD having
Sil rel RT 1228 (normal-phase sillica HPLC retantion timme

desczibed for TCDDs (e, RP-

procadures
HPLC = silics-EPLC = GC), we have 00t yut applied this
syvtam to samples, Similarly, the two H(CDD isomers are

elleczad in a single fraczion. s is OCDD.
Ths RP-HPLC residus fractionation chrormatograrss in
Figure 3 are typical of thase amociated with particulate sam-
Ths presence of higher chiorizated species, suck as
Ds and OCDD, ean oftan be obsarved at this poizt ia
the snalysis. Although the UV detecsor has bees adjustad
for maximum sensitivicy for TCDDa, under these condizions
a detectable response for HCDDs, H/CDDs, azcd OCDD ia
obtained for approximataly § ng. Similariy, hepraciorodi-
bemzoiurans (H,CDFs) and octachlorodibezzaturan (OCDF)
may also be obsarved in the RP-HPLC fracsonaticn. Because
of the lack of availability of authenticated chlorinated di-
banzofuran (CDFs) standardy, we have made 20 atZazpt
quantitate these species. Via collection of appropriate RP-
EPLC fractions. and capillary GC-EC apnd GC-LRMS, we
have established the possible presence of four H,CDF isoxers
and OCDF iz a variety of particulate sampies. .
Rafraczionation of ths RP-HPLC TCOD fractions via
naormal-phase HPLC (siliea-HPLO) is the 8na] stage of t=e
sample claanup prior to GC-LRMS analynis. Nor=al
mogitoring of these chromatograms with 3 UV detaczar a2 Q4
auls and 225 nm does tot produce observable pesis with the
axceprion of the BC.2278.-TCDD iswrzal tandard. For this
season exa=ple chromatogramy ars omizaed. Table [ lists t2e
individual TCDD isomers conzained in eacz R®-HPLC TCOD
fracsion. Inciuded are the RP-HPLC, silica-HPLC. and GT
pecked column retaztion indices for eac: speciss. By wse of
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stasdard costaizing spprozizately 10-20 ng sack: ZTETCOD,
BCOD), H&:Du) and OCOD in 5o more thas 30 ul of
ciloroform. 1o actordasce with the chromategras ebtained,
appropriate colleczion 0nes are esrablished for each of these
speces (see Discussion seczion). Fallowizng cailbracion, the injeciar
ia rizsed with copious quangtiss of chloroiar=, to incude oultipie
eoasecutive idjeczions of 50 ul. of ehloroform int the columa
ansure that 20 residual chlorinated diozins remain.

The residue is prepared for RP-HPLC tﬂmnnaby
quantitative tasafer 0 & 0.3-ml Rencti-Vial Quastitative in-
Jeczion requires completa residue solubility in 30 ul or lems of
chloroform. Larger injections of chloroform into this RP-HPLC
sysunm severely reduce columa officiency. As aliquet of ne more
than 30 ul can be fractionsted if the sample rmidue requires
greatar amounts of chloroform W be dissolved %
chlorinated dioxin fraczions are collectsd in 25-al
flasics. equipped with ground giass stoppens. contaizing ~1 ml
of bexane Ths chlorinatad diczizs are recovered by addition of

bined
exTacS are then svancratad 0 drycess under a stream of Fem-
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togas nittogen. HCDD. K,CDD, and OCDD fractices are -

quastitadvely tansferred to 0.3-ml Rescd-Vials and dilutad 20

approprista volumes for detarminatisa by GC-LRMS.
the case for an isomaer-specific 2378-TCDD datar-
minatina, additional silies-HPLC Sactionatio of the RP-HPLC
. 2378-TCOD fraction is required (see Discussion section). Cali-
bration of the ap allection 200e is eccamplished by
mudmmnhnhiﬁa-m

#n 60=-30 ul, of hexxne and menitering the chromatogem obtained.

Adsquats isomer specificity is obtained whan the silies-HPLC
eohmnzs are B cently dry 50 as t provids a 2373-TCDD -
tantion rsaging from & minithum of 12.5 min to maximea

mhaﬂ-ﬂ-&ha&uﬂ.dﬂv&rm&ldmhh
mudbdmmmdcnm "emtopm
dﬂmdaupmpmvdmn %

mmdﬂhﬂdb@ﬂﬂﬂl?@bm ..
: '.d-:fbodn&bnbhmmadmm&mz

- DISCUSSION

: mmdﬁumhbm&w
of using & single multiple-stap procedure to accomplish the
{scmarspecic detsrmination of TCDDs, BCDDa, HCDDs,
and OCDD a2 low part per wrillion concentrarions in a variety
of environmental particulats samples. Thers wan tweo
prerequisites {or our development of the methodology. Firse,
the sample deanup must be aapasle af recovering each of the
listad chiorinatad dioxin (CDD) groups from a singls axaple
and from a singls warkup. And second. all procedures must
use the least sophisticated and most reliabls insoumentation
possidle 30 that such analyses could be conducied in the
greatest sumber of analytical facilities. Thaese prarequisites
have detar=sined the means by which the described analyses
can be accomplished. That is, & Beutral or acid exmacsion
procedire must be used. Any treatment of either the sample
_or its exrace with strong bases is knawn o cstme dagradasion
of ths higher chlorinatad dicxins (21, 37). In accordance with
ease of bazdling and the gezeral solubility charscraristios of
higher chlorinatad dioxins (least soluble specias), continuous
bezzans exTacson was found to be adequate for all parceuiacs
samples examined The selecticn of packed-columa gas
chromaography-iow-resclution mass specumetry as opposed
0 expillary calhuzma gus chromastography=high-resolusion mass
SPECTUIRATY repreasents Our ARAmPt to use the least 2o0-
phisticated inscmentarion for CDD determinstion. Because
packed-column GC-LRMS is inhersntly more subjec: W0
Mmm&naﬂnﬂdmﬁ&@ﬁ.nm
rigerous sampis preparation is required. The approsch of
eomBbining classical exzaction and adsorbent clean-up tach-
Ziquas with consecutive RP-HPLC and silice-HPLC rwsidus

: (LIt tae Bmact iy o

»
I CUMP(Zdan /! WBIFIZD Codd Zis wdSIDOEY W0QAPCastur |

I
l Codd b2t 2@ 4LN" [P POMS “TTAe Puy |

Lt YTs FYHY
1368«

3370umy
13%4eerns

[ 2T T YT
1339233
Bierz=a

=

- Pgaed umummm

Mudmuhmnlﬁnb&am&m Under
thase circmstances a ai

mm&m&md&mm

TCDDMmbow-mhaﬁvamduhc:an.

. Hancs, the necassity of using s capillary GC enluzma to obtain

fmproved TCDD isomer separstions is eliminstad. This ea-
pbﬂiqmyhdmnpoma-ﬁnathmmnot‘
.sware of any data suggesting that all 22 TCTD
fsomers can be saparatad simultansously uxing o singls ca-
pillary GC column. ‘l'hd-m'bcdnnhodoloc'ﬂlu:.-m
this problem.

It is to be understood that this procedure has been de-
valoped and used for survey purposes an a variety of diffece=:
environmental particulatas. A compiste method valicacion
Including controls, fortifications, and replicates would be
required for each specific matixz before its absoluts degree
of reliahility can be established. The inchusion of isotopically
enrichad TCDD, HCDD, and OCDD ipternal standards pro-
vide o remcoabls degree of reliability wder the Sreumstances
of its described uses.

‘The samples L0 g of NBS urban particulate matter, 1.0 g
of induserial dust, L0 g of elscosuatiaally precpitatad Sy asn
from & muaicpal burase (fly ash), 18.7 g of Milarganite, and
03968 g of European flymah wers Sazhist sxsraczed with
bezzene for ~16 b and the resulting residues proceased
through the preiiminary liquid chromatographic clean-up
meps. Each sample to includs a reagent blank. was fortifed
with 520 ng of iscwpically enriched ipternal standard CDDs
(BC exrichment) prior to anaivyis. After ansier o o 03-ml
B-n-‘fulnﬂmmd:h-mmnpum
o visiDle whits residue Fach of theas owe then mepmcsime’
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the silica-HPLC which permit somer-specific GC-LRMS
identifcation and quantitation. .

The silice-EPLC TCDDs fractionation schame in Tabls IX

s dmigned to provide mazimum iscmer-epecific informasion
whaz using our packed-column GC-LRMS snalysis. while
minimizng the total aumber of fiactions callectsd. Remam-
Daring that tha primary goal was to provids the highest qualicy
snalytical data for 2278-TCDD, this scheme is adequata
Ezaminatian of the GC pacited coknnn relative rvtantion times
{GC rei RT, TCDD retsntion thns relative o 2C-2378TCDD)
for all TCDDs prasent in the RP-2378-TCDD fraceien indi-
catas that four other TCDDs have GC ral RTs within #0.080
{~12 3 for 4 min abaaluts retantion time for 3C-2378-TCDD)
of 2378.TCDD. Arbicarily dafining GC rul RT 20.050 2a the
minimum GC pakesd column separstion for gualitative
idencificadon of a TCDD isomer from ZT78-TCDD and then
direcz GC-LRMS qnalysis of the RP-2378-TCDD fraction
would yield & 2373-TCDD valus which could inckude & mas-
trmum of four othar TCDD isomers (I75-TCDD + 4). How-
ever, examizacion of the sllies HPLL ralative recsntide times
(Sil mi RT. TCOD retamtion time relative w 2373 TCOD) for
these TCIDs indicates that 2373-TCDD is the first isomer
to eluta. The nax: isomer to eluts is 1237/1238-TCOD (ST
-~ RT L10); bowever, sven st the minimum sceeprable sil-
u-PELCnmamﬁachm‘r@DMn~szm
this isomer is separazed by ~L.3 min. The remaining nine
TCODD isomers, other than 2278 TCDD, present in the RP-
Z7&-TCDD fracton can be detarmined sa single isamers with
the exception of those in Sil Fraczion No. L Although 1277-,

v

c e &,

1238, m'r- and uu-TCDD are -cthnybmlim sepa-
mdbylﬁa-m:mnwhalbeﬁmhwm

JSaction is callscted for GC-LRMS smalyxis. As indicatad by
“the respeccive GC rul BT, these iscmers can be detarmined
28 a total for 1237- and 1238-TCDD snd & tocal for 1247- snd
1248-TCDD.

- Three of the TCDD isomers present in RP-Iso No. 1 are
anczificed in arder to exnore marimumm recovery of 2378 TCDD'
in the fallowing RP-HPLC faction. The e of this
situstion is the pasaible presencs of 1263/1279-TCDD (ST rel
RT L238), 1360-TCDD. and 1473-TCDD in the RP-2373-
TCDD fraction. Regarding their offect upon the isormer-
specific detarmination of 2378-TCOD. it cun be obsarved that
80 intarferencs occurs by virtue of both their respective sil-
jea-HPLC rel RT3 and their GC-packed lumn rel RTs
However, under cirvumstances whare the 1288/1279-TCDD
(51 rel RT L238) isommer is relaciveiy high in concancrasion,
it could be misidentified as 1237- and 1228-TCDD presez:
in Sil Fraction No. 1 of the RP-2378-TCDD fracztion. This
intarference results Som similar G rel RT3 for thase isomens
_as indicatad in Tabls I The 1369/147-TCOD (S rel RT
1.220) will not causs avy similar interfarence problems with
these TCDDs present & RP-2373-TCDD fraczion—Sil
!'mNc.lhﬂmthCdB‘rdﬂ.m The re-
maining isemer, 1389/1478-TCDD (ST el RT 1340), I
prasest in hnh may interfere with 1246/

eoncsatration
1249-TCDD (ST = RT L411) in RP-Z73-TCDD m-sn
Fraczion Ne. 3.
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4, lsomerepecific 37-TCOD GCLAMS rass cdvormengars: (A} calbration stardiard, () resgert Slank, (¢} indhstial &t () secasmase

Figure
fiy ash, (¢} muncipal shuige, (f) EBusopean Oy ash,

GC.LRMS mams for the Bsomer-specific
2378-TCDD fractions of each are

320, 322, and 324 and BC.2378-TCDD «t 332. The aniibration
standard (Figure 4a shown is typical for a 2-al injection of
a referencs standard comtaining

TCDD and 500 pg/ul. of BC-2378-TCDD.

The GC-LRMS mats chromatograms in Figare § compare
electro-

a.mmamvmmnmm

statically precipitated Sy ash for 2378-TCDD), before and after
silica-HPLC refractionation. As ¢ mesns of ensaring homo-
geaeity, a 2-g portion of sampls was processed through the
claanup {ocluding RP-HPLC fractionation. At this point the
RP-2378-TCDD fraczion was divided into two equal portions,
each equivalent to 1 g of criginal sampls. One portion was
analyzed directly by GC-LRMS as flluscrated in Figure 3a.
The other portion was further fractonatad by slica-HPLC,
the Sil Fraction 2378 cullectad, and this rexidue analyzad by
GC-LRMS (Figure 5b). Comparison of 2378-TCDD quant-
tation for these residues yields 1500 ppw before siliea-HPLC
refractionation. and 430 pprr alter. Tha value obtained before
silica-HPLC refractionation must be qualified as being ths
concentracion of 2378-HPLC plus four possible unseparazed
fsomers {see Table IV).

Iromer-specific TCDD analvsis data for each of the de-
scribed particulate samples appesr in Tables IV and V.
Quastitation of TCDDs was accomplished by sveraging the
observed response a2 m/e 320, 320, and 224 for all cvee xeept
where denoted. Inscrumental aalibradion for all TCOD bomes
was based upon the observed rwsponsm for » primary standard
of 273-TCDD. The listad concentrations for 2373-TCDD
Bave been corrected far recovery of the ¥C-2378-TCDD in-
tarnal standard as mnnTablcV Concentrations given
for all othier TCDD isomers represent absoluts observed
values. Ths limit of detection (LoD) for all speciss was defined
a3 2.5 X peak-to-valley noise in 2 region nearby the expectad
elution time. Observed coocentrarions less than the LoD are
listad as pot detected (ND).

100 pg/ul of native 2378- .

‘- -3 4 8
FRgwre 5. Comparstve Z375-TEoD GC-AAMS Muss CYoOrnatogranms

for secTostace fly ash (a) sfter APHPLL (RP-22718 fracson) (D) after
slca-HP.C (2dica-2378 racson),

As 2 means of ipvestigacing the degree of reliabilizy asso-
catad with the isomer-speciic deter=inatiap of 2278 TCDD
In a sazple conmaining equivaient concemrations af all 21 other

3 H

L_ 7]
]
[ ]



* bined prior 1o GC-LRMS

Tanie [II. TCID lsomer Silica-HPLC Fracuonanen
Scaeme 1ad Specific Retention [adices

TCOD isomer

GC
siliea- paciked
KPLC Sil collection eolumn
rei RT? zone rel RTY 1ol RT®

RP-Isol No. 1 Fraciion TCDDs

Sil fraczionno, 1 1.186-1.370
1268/1279-TCDD 1L.238° 0.95¢
.29 1088
1369/1478-TCDD  1.220¢ - 0.802
1.340° 0.907
S fraction no. 2 1.453-1.850
1269-TC2D 1.70 0.99¢8
1489-TCDD 1.487 a2
1267/1289-TCDD  1.823 e 081
. - 1798 1.200
RP-2378 Fracton TCODs
ST fraction 2378 0.950-1.080
2378-TCDD 1.000 ] 10064
Si lraction 8o, 1 1.080-1.2¢44
1237/1238-TCDD* 1100 0.97%
1123 0.990
1247/12485-TCDD* 1154 0.854
1199 0.887
8i fraction no. 2 . L2¢4-1.300
1278TCDD 1288 0.893
8il fraction neo. 3 1.300-1.388
1246/1249-TCDD 1.328 . 0.89¢
123¢/1239%-TCDD 1354 1037
’ . 1380 0.9¢8
81 fraction ne. 4 1.388-1.430 -
1246/1249-TCDD L4612 o.803
RP-lso No. 2 Fraction TCDDs
83 frction no. 1f 0.500-1.080
1363-TCDD 0.940 .72
1379-TC2D 09877 [ A ysl
1378-TCDD 1.000 .88
81 &actios no. 2 1.10-1.238
1234+TCDD 1.248 0.960
¢ Sliea-BEPLC rel RT = retantion tims relative to 2378
TCDD (20.010). ® GC packed column rel RT = retsntion

time relative to "C-ZS‘II-TCDD (20.008). * See taxs for
secavery information. ¢ Nasive 2378 TCOD dutss
slighsly Iater than “C-2378 D. € Ralated somers
typically reported as a total.  Fragticas typically com-

TCDD isomers, we intanticnally fortifsd a second portica of
muncipal sludge with each TCDD isomar at the levels shown
in Table VI Neither 1237 or 1238-TCDD was added dua
to thair nstural prasence st 230 pper (see Table V). Analysia
of the forzified sample yialded the recovery data shown in
Tabls VI Regarding the 2378 TCDD data. the amousnt fnd
was correciad for the recovery of the 3C.2573.-TCDD and alse
{ot:hozoppcuw:l'.’a'&‘rCDD previously observed in
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Pigure & Higher ehiorinatad daxin GC-UAMS mass chromatograms
bmnm

. thnnph mmmwummnm
Inzerfares with the detarminacion of 2378-TCDD wheg this
* saalytical procedure is used. Recovery valuas givea for all
othee TCDD somers reprament absolots observed valuss and
* wure correctad for nattral lavels when necessary as listad in

. Table VL
. Typieal deC-:.RMSmehro-
saaograns for the detarssinagion chlorinatad diagins

Fhigt : o
'mhmmt. For the analyxis of alecrustatically
Npmnu-hmn.m HCDDs. BLDDs, and

intarnel seandards, & complets method validation stady was
eonductad far HCDDs, B CDDs, and GCDD ranging Loz 50 ©
- ppar 10 10 ppm (xg/p) snd Som 10 pper to § ppb for 2378-
‘TCDD. The contrul particuiate sazmple meed was 2 sandy loam .
soil, to which was added ~150 ul. of Mobils 1 synthetic exgine
Inbricant per 20 g, a8 & mneans of increasing the twral ergazics
enntent %o bevtar simulata typical particuistas. The followizg
aative CDD standards were used for sample forzification:
27 TCDD, 122678-HCDD, 123679/123623-HCDD (ST rel
RT L039), 1234673-H,0DD, sad OCDD. Tha results of this

Table [V. Chlomnated Dioxins Obssrved in Enviroamental Particulate Sampies
parts per billion
. resgent Industrial  electroguatic musicipal European NBS urban
CODs ag dust Byssh sludge Ryaszh particuiaces

2378-TCOD + 4 isomers® ND (0.08) oesd 1.5* o ceob 0.12(0.12¢
other TCDDs (17 isomers) ND (0.04) e dd e b .a b 0.16 {0.08)
HCDDs* (10 isomers) ND (0.18) ND (14) 1¢ 21 830¢ 2(2)
1234679-H.COD* ND (0.14) 200 11 1¢ 470 16
1234678 H, 00D ND (0.14) 220 1?7 13 870 18
QCJD* ND (0.29) 4000 30 180 830 20

¢ RP-HPLC RP-2378 fraction analyssd directly by GC-LRIS and nat isomer specific as deseribed ia text. * Sample tully
fracuonated for isomer-specific results gxm in Table V. € Qbserved values mthout correczion rus as pars of vaiicauon

work reporzad in Table VII. € For “mmi” isdmer specific sae Table VIIIL. ¢ 4C-2378-TCDD recovery 73% and value listed
Bas been corrected, see Table V for others, snd ND » uennud not desectad at limit of detsczion in parentheses and no

parentheses indicaces detected sgnal >10x I-u of
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Taoie V. Lowner-Specific TCD O Analvyses of Eaviconmental Particulate Sampies

partg per trillion

reayent ingustnial electrosiac munic:3al Europesn
TCOD isomer dlank. pg dust fyasn slucge Ny asn
2378 TCOD ND (30) 1100 420(110) 20 (2) 2200
1262-TCOD ND (20} ND (40) 190 (60) ND (2) 1000 (140}
1469-TCDD ND (20) ND (30) ND (30) ND (2} 280 (148
1267/1255-TCDD Sil rel RT 1.823 ND (20) ND (50) 100 (80) ND (D) 300 (140)
1267/1289-TCOD Sii rei AT 1.795 ND (20) ND (50) 120 (80) ND (2) 500 (140)
1283/127%-TCOD Sil rei AT 1.229 ND (30) b 190 (90)* - 1000¢
1268/1275-TCDD Sil rel RT 1.291 ND (30) ND (50) 310 (90) 3(3)¢ 1500
1369/1478TCDD Sil rel RT 1.220 v - oo - e
1365/1476-TCDD Sil rel RT 1.340 e
1278 TCDD ) ND (80) ND (40) ND (80) ND () 3100
1236/122%-TCDD Sil rel BT 1,336 ND (60) ND (60) 250 (110) —NKDT3)° 1230
228/1239-TCDD Sii ret RT 1.350 ND (60) ND (60) 150(110) ND (3) 80C {4CQ)
asT 12 = 1
13311235 TCOD S mL AT La2e  }¥Ds0) 240 (S0 120° 230¢ as30°
1248/1249-TCDD Sil rel RT 1.328 - 2000°
1246/1249-TCOD Sil mLRT 1411} VD (60) ND (60)¢ 730 (110) ND (3)¢ 1500
3$7/1248TCDD Sil rel R 4 - '
:Ilga:r;lgos‘rcno gﬂ :I x; tigs } ND (80) 140 (50) 310 (70) (D) $900
1378-TCDD ND(20) =~  880(110), 1370 (150) 23 (%) 13200
1379-TCOD . ND (20) 1340 1160 (150) 13 (5) 7000
1383-TCDD . ND(20) - 2780 1320 (150) 13(5) 16290
"1234-TCOD ND (20} 180 370 (150) ND (30) 2100
total TCDDs - ND | 8340 750 310 §5500
¥C-2378-TCDD % recovery . 3% 9% % 61% R 13
¢ Correctad for UC-2378-TCDD recovery and all other lsomers are absoluts obeerved, ¥ .. .= not recovered as described
: text. ¢ Qtwerved bus recovery questionable. ® Detscted on m/e 322 cnly. ® Possible isomer intarference as descsibad
. Tabhle V'L lsome-Specilic TCDD A.nlyu of Municipal Sludge after Forzification
. eonca in ppr
. TCOD imomer  * ’ * sdded . found % recovery
2378 TCDD . R Tt B 140 B | L
" 128-TCOD .- ot © 180 108 ] :
. 1469-TCDD 166 , 122 3
126.41289-TCDD Sil rel AT L6823 180 126 & . ’
1267/1289-TCOD Sl rel RT 1798 Ty 148 8s ’
1268/1279%TCDD Sil rel RT 1238 - 137 e od .o
12€8/1279-TCDD SU rel RT L.291 140 (1] 43
.. 1369/1478-TCDD SU rel RT 1220 - 143 vee * AR
. 1369/1478-TCODSUmI RT L340 - - 151 L eee v
. 1278 TCDD . 160 104 €s .
1236/1239-TCDD SU rol AT 1.356 147 . 103 70 .
1238/1239-TCDD Sil rel RT L350 146 0 83
1227/1238-TCDD Sil red RT 1.100 } 80)¢
1237/1236-TCDD Sil rel RT L1128 ¢ . (180)
1248/1249-TCDD Sil rol RT 1.328 . 141 Jazoe .
1246/1249-TCDD Sil rel RT L411 151 220° |
1247/1248-TCDD Sil rel RT 1,184 131 203¢ 5
1247/124%TCDD Si_l rel RT 1199 183 . }
1278 TCDD 171 181 .13
1379-TCDD 71 138 31
1388 TCOD 101 43 43
1224-TCDD 143 22 8s

@ Correcurd for recovery of C-2378-TCDD (T2%) and native
absolute obsarved. ? .. .= not recovered as described in text.
Tabie V. 4 Absoluts amount obssrved in this sample. ¢ Total.

2378-TCDD present given in Table V, all other isomers are
¢ Total not added. Hign native concentmation given in

study appear in Table VI These daua indicate that the
average recovesies of HCODs. H,LCDDS, and OCDD over the
deacibed concentrations range are reasonably constant and
are between 70 and 80%. Becguse typical pardiculate sazmpiss
coatain higher chlorinated CODs within this range. tecovery
factors derived from the validation can be used. Sines UC-

Iabeled {nterzal standards are added t0 all sax=zies, whesever
wery low mative concentations are observed appropriate
correction faczors can be applied. Note that recovery values
reporzed far TCDD have been corrected for the observed
BC.2378-TCOD internal standard recovesies after RP-HPLC
fractionation.
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Tabdle VII. Chionaated Diomun Recovery and Precusion Dita for Fortifies Sandy Loam Soil®

2373-TCDD® | HCOD

H.COD QCo0
mmple aaded, found, T adaed, found, addec, found, wmuec, toung,
a0, PpLr PRUR % pPLIr pper % ppte potr % - 1-1%4 potr e,

1 10 13 130 30 30 60 $0 46 92 200 . 163 80
2 20 28 10 300 72 72 100 13 73 400 330 83
3 20 2] 109 100 v v 100 [ 1] [ }] 400 b{ 1] €3
4 S0 a9 98 230 160 84 250 70 LI 1 1000 30 73
s S0 -~ 48 0 230 130 92 2% 200 1) 1000 820 14
] 80 81 102 2%¢0 370 6 350 200 80 1000 780 ki
1 80 83 106 250 170 e 350 170 [ 1] 1000 720 72
] 80 80 100 230 190 7¢ 230 10 | o) 1000 880 88
] S0 80 100 250 160 & 250 ° 160 o 31000 700 ]
10 80 v 84 280 180 T2 2% 180 2 1000 30 69
11 80 82 104 250 17 ¢ 250 160 ([ 2] 1000 6§90 (1]
12 100 T - 97 800 410 22 800 430 | 2000 1800 95
13 100 109 109 800 440 8§ 600 480 2 2000 2060 103
14 000 3330 107 1x10* A&1x10° T 8x10° 43x10° ®0 10x 10 B8.4x10° 8+
18 8000 6400 108 1x10° " 1x10° @81 $x10° 47Tx10° 94 10x 10* 9.0x 10* 90
Fall® 108 13 : 18 80
eall’ 13 10 11 11
Zprecd B0 408 032 2% 1713 4 25 b1 33 72 1000 151 73
« precs 28 8.2 10.4 4.0 18.¢ 10.8 €5.¢ 8.2

4 Dacta for all species obtained by GC-LRMS anslysis of appawlm RP-HPLC !nedou. 2378-TCDD values correered for
13C.2378-TCDD internal mandard recovery,

sther CDDs are absciute observed, ¥ Corructad for ¥C-2378-TCDD where
sverage recavery was 38.8% for all samples. '3|Ilnd¢ all represent the mesn and standard deviation of all samples. ¢
prec and ¢ prec repremnt the mean and standard devistion of samples 4~11 to decarmine precision of the analysis,

ncnn isomer® .
124679/1246893-KCDD St rel KT 0.958
12¢679/126689-ECDD $il rel AT 0972
123468-ECDD : .

123679/123889-HCDD ST rel RT 0.970
123679/ IZSCIS-BCDD Sil el RT 1039
123489%-HCDD
123478-HCDD
123878/123789-BCDD Sl rel RT 0.97¢

123678/123783-HCDD S el XT 1060
123447-HCDD

Table VIII “Semi™ lIsomer-Specific HCDD An.lyubml«!mm nyaﬁ. Absoluta Valuas Reportad

S parts par billion .
. sesgesthiank ~ Furopean Oymsn -
b (.23 2 .
. ND (0.13) . '
' -}u‘n(o.u)' L sl
a0 e
s hmeane - s

. HCDD Si rel RT = remantion time relative b 2378-TCDD by lilia HPLC (Tahle ). ' ND (0.13)is ot dtueud with

* limit of deteczion in ppb based on Oyash sample siza, © Total

GC-LRMS analysis data for higher chlorinated CDDs ap-
pear in Tables IV asd VIIL Table VI Tluscrates s format
for HCDD detarminadon that is “semi-isomer specific. In
this case, the total RP-HCDDs fraction was analyzsd directly
by packed-colionn GC-LRMS. However, because GC rel RTs
have beez experimestally deter=ined (ses Table II) for all
10 individual HCDD isomars, we can separsts the HCDDs
observed into five distinct groups. Within each group culy
& imited number of isomers are possible. These malysas are
accomplished by using isothermal column condition (~270
*C) 30 a2 to mazimize the separarion power of the cohoan and
to improve relative rewrstion time messuTements.

CONCLUSIONS

Although this paper demonstrates the appiicability of a
multiple-step procedure ta isomerspecifically detarmine &
wariaty of CDDs in envivonmental parscalate samples, we have
also appiied the tacknigus to many other marsicss sucemssfully.
Sizpie modification of the preliminary matriz exeraction has
permictad ths analysis of tissues. buman milk, wegetable
maner, éemdprndu:udmm:r.—.ﬂmm
sezsitivity or isomer specificity. This procsdure, utilizing
packed<olu=n GC-LRMS, has provided reliable results {or
muﬂhavﬂymmdmwmthm

of & less sophisticated cleanup followed by both packed and
may request a mors thorough discussion of the mathod de-
vllopam eparinesn from the authors.
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Secondary lon Mass Spectra of Diquaternary Ammonium Szlts

Timothy M. Ryan, Robert J. Day, and R. Graham Cooks®

Departmers of Chermisty, Purdue Universty, West Latsyets, Incians 47307

. .o

© Meolecudar dications emitted by momentum transfer procasses
ore observed in seconsary jon mass specira (SIMS) of &-
qusternary arrmonium saite. The reistionship between mo-
lecuiar struchure and the chsarvation of dications is expiored.
Large brterchargs separations, correspanding to iessened in-

Is faciltated by small intercharge distancaes and can preciude
ebsarvstion of the deation. Blectron sttachment to yield the
monccation is an alternative to dication emission when the
. structure of the dcation facillaies reduction. This occurs, for
exampie, for the herbicide diqual (N, N-stirylene-2,2' Dipyricyl

dibromide) which Is detected as s menocation. Campiete
qomelaw«wuanuhnnmhmm
amw«. .

Secondary ion mass speccumetry (SIMS) has recently besn
shown to be & sepsitive method for the characierizadion of
erganic salts (J=¢). Reportad bers is the observation of intact
organic dicatons emittad from diquaterzary smmoniun salts
upon sputtering. This constizutes the first observation of
multiply charged erganic molecular ions in SDMS. The result
s of inzerest with regard to both asalytical applicacians of
Mmdmmmu&dmmdmm
Specifically, some binlogically important compounds, such as
the herbicides paraquas and diguat and ths crare alkaloida,
lhave the diquaternary scucture, 30 that SIMS may faclizate
their characrerizacion. In addition studies cn organic dications
reflecs the degree W which elecTon smachment ocoury during
sputtering. This process yieids observable charged producs:
for dicationa. but seutrais are sputtered when monocations
are reduced during ios bombardment.

EXPERITMENTAL SECTION

All @mpounds were synthesized by using standard methods
for the preparation of quatarnary ammoniuz salts The orgaaic
saits were burnished onto & 1 e’ roughened o of dither silver

GOIR)-7700/80/0352.208430 Y On 4~

or platinum prior to SIMS analysis using argon priary ions at
thdwumnm Beam diametsr was
spproximataly 1 mm md presarw i ths slta-high.vacouxm
mmwﬂxxm*mmmmdm

All speca wery takaz witk Riber SIMS syvtem uiing 2
quadrupole mass analyzer, Qnmmwﬁpﬁa.nd
pulse~counting electonica.

mwmuummmmw
(D) from T (eV) = 148/r (A). .

. RESULTS AND DISCUSSION

The SIMS spectrum of NN-bis(dimethyl4.4%-txi-
metkylenedipiperidine dilodide (1) is shown in Figure 1. This
specIrum provides both the molecular weigh: (inferved from
the highest mass doubly charged ion, 268°°) and strucTural
{nformation on the compound Emission of the doubly
charged species is confirmed by the cheervation of the BC
fsctope peak cne-half mas unit above the dication peak (m/z
134.5 iz Figare 2). Changing the countarion does not affect
the SDMS spectur: for example. the dibromide and diiodide
of compound 1 gave idestical SIMS speca

Analogous results were obtained for N.NV’-bis(ethyl-
ml.hyl)-&%’-mnhvlccdivxm dilodide (2) and for the
srcmatic compounds N N*bis(trimethyl)=t.4'-methylezedi-
sniline diiodide (3) and NN-bis(dimethylethyl)—i.4’-
methylenedianidine diiodide (4). The spec=um of compound
$ is shown in Figure 3; the dication, 284%° ez m/z 142 is of
relatively low abundanes. but its BC isotope is weil resolved
in high-resclution scans

A considerable gumber of diquaternary salts (3-1%, Table
D did not exhibit observabls dicationa Campounds 18 azd
13, while they did ot yield malecular dications. did show the
carresponding singly charged ions @ their STMS spec=n
Compounds 517 may fail to exhibit dications because they
fragment by & favorapie charpe separstion rouza, M*® — M,
+ M.", This is indicatad by the absence of both singly asd
doubly charged molecular ioas for these samples.
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temperature of the water bath to 85 to 90°C. Concentrate the
extract as {n section 11.2.6 except use hexane to prewvez the
colusm. Remove the Sayder column and tinse the flask and {:s
lowver joint iato the conceatrator tube with ! to 2 alL of
bexane. 4

11.2.8 Add s clesn bolling chip to the comcentrator tube and attach a
two=ball alero-Sayder column. Prevet the column by adding
about 1 =l of hexane to the top. Place the sicro-K-D
apparatus ou the vater bath so that thyTontentrator tube is
partially immarsed iz the bot vater. Adjust the vertical
position of the apparitus and the vatar teaparsture as
required to complete the concsatration ia 5 to 10 minutes.

s At the proper rate of distillation the bdalls of the colum
vill sctively chatter but the chambers will act flood. Vhen
the appareat voluse of the liquid reaches sbout 0.5 ulL,
temove the. K-D apparatus and allow it to drain and cool for
at least 10 miautes. Remove the micro-Sayder column and
rinse its lower joint into the coaceantrator tube with 0.2 =L
hexane. Procesd to section 11.3.2. 1If further processing
is to be delayed, the extract should bde quant{tatively
tzansfered to & Teflon sealed screw=cap vial and store
refrigerated and protected from light.

11.2.9 Till cthe sample dottle with vater 2o the mark and seasure the
volume to the oearest 10 al in s 1 L gradusted cylinder.

11.3 Columan Chromatograph

11.3.1 Columa Preparation

11.3.1.1 Column l: Place 1.0 g of silica gel into a 1l ez x
20 cm column snd tap the colusn gently to settle
the silica gel. Add 2 g sodfua hydroxide~impregnated
silica gel, 1 g silica gel, 4.0 g of sulfuric scid-
i{apregnated silica gel, and 2 g silica gel. Tap
eolumn gently after esch additioca.

11.3.1.2 Colummn 2: Pacs 6.0 g of slumina {ato a 1l ema x 30
€8 column and tap the column gently to settle the
alumisa. Add a l=-cm layer of purified sodium
sulfste to the top of the slumina.

11.3.1.3 Add hexane to each column until the packing {41 free
of chaunels and air bubbles. A small positive
pressure (5 psi) of clean nitroges can be used if
needed.

11.3.2 Quantitatively transfer the hexane sample extract froa rhe
concentrator tube to the top of the sf{lica gel in Columm 1.
Rinse the concentrator tube with two 0.5 al portiocms ot
hexane; traasfer rinses to Columm 1.

D - 24 .
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11.,3.3 With 90 aL of hexane, elute the extract from Coluem | direc:ly
{nto Column 2 containing alumi{na and sod{um sulfate.

11.3.4 Add 20 ml of hexane to Column 2 and elute until the hexane
level 1is just below the top of the sodium sulfate; discard the
eluted hexaze. .

11.3.5 Add 20 alL of 202 methylenes chlor{de/802 hexane (volume/volume)
to Column 2 and collect the eluate.

11.3.6 Reduce the volume of the eluate with a geatle streanm of
filctered dry anitrogen. VUhen the volume of the eluaste is about
1 to 2 al, transfer the eluate to the Cardopack columm
(Section 11.4.4). Rinse the elusta container with two 0.5
sl portions of hexane; tramsfer the rinses to the Carbopack
column. CAUTION: Do not evaporate the saample extract to
dryness. NOTE: The carbopack cleanup is not required for
water samples unless needed to meet detection semsitivity
criteria.

11.4 Carbopack Colummn Chromatography Procedure

11.4.1 Thoroughly mix 3.6 g of Cardbopack C (or equivalent) with
16.4 g of Celite 345 (or equivalent) in a 40 mlL vial and
activate by heating in an ovea at 130°C for 6 hours.

Store {n a desiccator. CAUTION: Check sach nev batch of
mixed Carbopack/Celite to emsure TCDD recovery of >S0Z.

- Subject the lov level concentration calidration solutiom to
this procedure and seasure the quantity of labeled and
unlabeled 2,3,7,3~TCDD. ’

11.4.2 Insert s small plug of glass wool {ato a disposadle
pipet approximately 13 cm long by 7 mm 0.D. Apply
suction vith a vacuum aspirator attached to the pointed
end of the pipet, and add the Carbopack/Celite mixture
until a 2 ¢ packing is obtained.

11.4.3 Pre-elute the column with: .
11.4.3.1 2 sl toluene

11.4.3.2 1 ul of aixture of 752 (by volume) sethylene
ehloride, 202 methanol and 52 benzene

11.4.3.3 1 al of S0 (by volume) cyclohexane and 502
sathylene chloride

11.4.3.4 2 sl of hexane
11.4.4 While the column is still vet vwith hexane add the sample

extract from section 11.2.6. Eluze the columm with the

following sequence of solvents and discard the eluates.

D=-23
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11.‘.5.1 2 .L hexane

11.4.4.2 1 uL of 302 (by volume) cyclohexane and SO methylene
chloride

11.4.4.3 | ul of 752 (by volume) metirylene chloride, 202
wethanel and 35X benzene

11.4.5 EKlute with 2 al of toluene and collect the elutate, which
eontainse the TCDD. Transfer the rinses to a l-al amber aini-

. ————=ial with conical reservoir with further coacentration as
ascessary. CAUTION: Do not evaporate the saaple extract ta
dryuess. -

11.3.86 Store the saaple extract ia the dark at 4°C uncil just before
a GC/MS analysis.

«2s3 GC/MS Anslysis

11.5.1 Remove tha saaple extract or blank from storage and alloewv it
to wvarn to anbient laboratory temperasture. With a stream of
dry, filterved nitrogen, reducs the extract/blank volume to
fiear dryness. Imoediately before GC/MS analysis, add S ul of
the 10 ng/ul recovery standard solution and adjust the extract
or blank volume to 350 ul with {scoctans.

11.5.2 Inject & 2-ul aliquot of the extract iate the GC, operated
under conditious previously used (Section 9) to produce
acceptable results with the performance check solution.

11.3.) Acquire mass spectral data for the following selectad
characteristic fons: wu/:z 3;9 320, and 322 for unlabdeled
2.3.7.8-1C30i a/z 328 for R .313 2:3=TCOD; and a/z 332
and 334 for +3¢;,-2,3, 7.a-rmo and .1,2,3,4-

TCOD. Use the same data acquisition :i-c and MS operating
conditions previously used (Section 9.2.6) to decermnine
tespounse factors. .

11.6 Idencificscion Criteria. WOTE: Refer to Exhidic E, Scction 7, for
spplication of identificatios criteria.

11.6.1 Retention tise (at maximum pesk height) of the sample com
penons sust be wvithin 3 seconds of the retention time of
-2 3,7,8-TCDD. Retention times are required for
all chro-ntogr:-a. but scan aumbers are optional. These
parameters should be printed sext to the appropriate peak.

11.6.2 The {ntegrated fon currents detected for a/z 239, 320, eue
322 wust maxiaize simultaneously. If there are peaks thet
will affect the maximization or quancitacion of peaks of
interest, atteapts should be sade Lo sarrov the scan window
to eliminate the interfering pesks. This should be reperred
ou & separiate chromatogram.

D~ 26 RCU.,"O
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11.6.3 The integrated {om current for each snalyte and surrogace
compound foa (s/z 259, 320, 322 snd 328) must be at least 2.5
times background noise and must not have saturaced the
detector; internal standard fons (m/z 332 and 334) must be at
least 10 times background noise and sust not have saturated
the detector. .

11.6.4 Abundance of {ntegrated fon counts detected for w/z 320 must
be X672 and <90 of integrated ion counts detected for =/:
J22. .

11.6.5 Abundance of integrated -fon counts detected for w/z 332 must
be 2672 and 90X of iategrated fon counts detected for a/z
334.

11.6.6 The recovery of the internal standard ‘3clz-z.3.7.a-rcno should
be wvithin a 40 percent to 120 percent recovery viadow. This
is an advisory limit only, an sction windovw may be set vhen
sufficient data is available.

12. CALCULATIONS
12.1 Concentration

12.1.1 Calcylate the concentration of 2,3,7,8-TCDD using the formula:

ox - Qg
-
c: Ai.c”nc'
vhere G = 2,3,7,8-TCDD concentration in ug/kg or ug/L

Az «. the sus of integrated fon sbundance
detected for m/z 320 and 322

A{g = the sum of integrated fon abundances
detacted for a/z 332 and b
isharnctcriltie ions of

C‘ -2,3,7,8-TQDD, the internal
standard)

Qs « quantity (ia ng) of 13:,;-2.3.7.3-rcno added
to the sample before extraction

BRFy = calculated mesn response factor for
abeled 2,3,7,8-TCDD relative to
C13=2,3,7,8-TCD

¥ = weight (in g) of wet soll or sediment sxarle
or volume of water extracted ({n slL).

D-27
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12.1.2 If che calculated concentration of unlabeled 2,3,7,8-TCOD

axceeds 100 ug/kg for soil/sediment ocr ! ug/L for water, which

,1s the max{sus conceatration of the concentration calidration

solutions, the linear range may have deet exceeded, and a
smaller aliquot of that sample sust be analyzed. Accurately
veigh to three significant figures & l-g aliquot of the vet
soil/sedingnt or measurs 2 00 mlL aliquot of water. Add the

1.5 al acetone dilution of 100 ul of the sample fortification

solution (Section 7.8), just as for the larger sample aliquot.

Extract snd analyze.

12.1.3 culate the tane-i:ri:len of the {aternal standarzd
€312-2,3,7,8-TCDD using the formula:

Agg - Qs

Cig =
is Ar’-ntou

vhere

Cig ™ eonccnt:atlon of 13612-2 3,7,8-TCDD inm ug/kg
or ug/L

A{s = guam of Latc;ta:cfaibn sbundances for u/z
332 and 334 for 13¢,,-2,3,7,8-1C00

Ags = gum of 1n:tgratcizton abundances for u/z
332 and 334 for Cu-l.z »3,4-TCDD

Qta = quaatity ({n ug) of 13c 2-1.2.3,6-TCDD added
to the sample befors i{nJection

c€slculated sean reaspounse factor for 13C12
1,2,3,4=-TCDO

V = weight (ia g) of vet soil or sediment
ca:plo or volume of watar extracted (in
“ L ] L]

12.2 Estimated Maximum Possible Concantra:ten == For ssmples im which no

. ualabeled 2,3,7,8-TCDD was detected, calculate the estimated
saxisum 9o||£b1. concentration, vwhich {s the concentratiocn ctequired
to produce 8 si{gnal with pesk height of 2.5 times the backgrovad
signal level. .The background level is deterained by sassuring tne
range of the noise (minimum to saximum) for eifther m/z 320 or 322
in the appropriste reglon of the SICP (as defined (o secticn I'
3.11), mltiplying that moide height dy 2.5, and relating the
product height to an estimatad conceatration that would produce
that product height.

Use the formula:

D - 28
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12.6

12.7

12.8

12.9

PR e e wete o e ee e Bares .. comen. = -

2.5 ¢ A"Qi.
“. ° Un . w

"MPC =

wvherte MPC = estimated maximuam possidle couc;%tration of unlabeled
2,3,7,8-TC0D required to produce Ay 1in ug/kg or ug/L

Ax o pesk height for either m/z 320 or 322 within + §
- .:ctnl of the iaternal standard peak used to measure
is
A{s = peak height of the appropriate {on characteristic of
the internal standard, m/z 332 vhen ®/z 320 is used
to deteraine Ay, and m/z 334 vhen m/z 322 {s used
to deteraine Ay

Qgs» RF and W retain the definitions previously stated in
Section 12.1.1 .

The relative percent difference (RPD) {s calculated as follows:
(See Section S.l.1, Exhidbit E.)
RPD = S1 -52]x100 e ] St S2 ] x 100
Mean Concentration S) + 82
2

Si and S2 icprcscn: linplc and duplicate sample results.
Percent Recovery of 2,3,7,8-TQDD in spiked field blanks =

concentration found

z 100
concentration added

Percant Recovery of internal .:andnrd,'130£2-2,3.7.3-7CDD -

concentration found

z 100
concentration added
¥ (X, - D*
Standard deviation e S = Z A
el N -]
Percent relative standard deviation =
Standard Deviation ]
x 100 » = x 100
Mean X
D-29
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APPENDIX IV

>
-

Tetra-Qcta CDD)CDF Scan Quantitation Protocol and Analytical Standards
- Mimimal Requirements for Bidders

Analytical Standards .

- 2378 TC00, 1%, Yo,

2378 TCOF
Mixture of TCOD fsomers to ver{fy column resolution *

1
ocoo, 13¢,,-0c00

Mix of Penta CDD/CDF,.Hexa CDD/CDF Hepta CDO/CDF to establish

RT windows for spiking. co~+nmaaug.sg4....s Hust be wth.d BT um&ewﬁ

gotrblshed
Quantitation

Quantitate TCDD, TCDF Penta CDD, Penta CDF Hexa CDD, Hexa CDF

' agatnst 123787000 -
(Quantitaté TCOF, ?gnta COF, and Hexa CDF against I%IZ-TWF,WH%&.—A
Quantitate Wepta CDD, Mepta COF, OCDD, OCOF agafnst 1%;,-0c00

Qualify data as "estimated" concentrations with tentative {dentifications unless

you have access to pure {somer standards (i.e., all 38 TCOF {somers, etc.)
WA-8EHSST

* Co'lumn resolution shoqu meet Dioxin IFB WAS4~ASE2 criteria 1.e. 25%

valley or lTower betwesn 2,3,7,8-TCOD and it's nearest ne1ghbor in SIC

display (Appendix VII).

Rev. 1.0
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APPENOIX V
DELIVERABLES REQUIRED FOR GC/MS DIOXIN/FURAN ANALYSIS

PRISARATTON "AND METHOD DOCUMENTATION

(1)

(2)

(3)

®Cookbook” style step-by-step method including instrument/condi-
t:ans, type and source of reagents.

Analyst bench records describing dilutions, weighings and any
unusual occurrences during prep, extraction or clean up.

Calculations and method used in determination of percent 1191ds
and percent ‘solids (where gpp11c:b1c).

DIOXIN/FURAN QUANTITATION AND IDENTIFIEATION DOCUMENTATION

(1)

(2)

(4)

(s)
(1)
(8)
(s)

(10)

()

Deta{led explanation of the quan%1iit1on and {dentification proce-
dure usad for a11 1snner classes and specific {somers.

List of criteria for posit1vc 1dent1f1clt10n of 2,3,7,8-TCDD
and 2,3,7 B-TCDF.

3

1imits.

Examp1¢ ca1cu1;t.uns of response rntios.'sanplc resu1ts and detection

Simu1taneous d1sp1ay10ffset SICs and peak areas of native, 13c12

and 37c14-z 3,7,8-TC00 4n all samples and GC. 4ncluding blanks.

imultaneous display/offset SICs and peak areas of {ons monitored
for each PCOD/PCOF class.

L1st of exact fon masses for each 1somer/class, current and
historical response factors and retention times for positive ID.

Simultaneous display/offset SICs to check for polychlorinated
di{phenylethers which may co-elute with the furans.

Simultaneocus display/of¥set SICs of M/Z 257, 259 in samples with
positive 2, 3, 7, 8-TCDD content.

Simu1faneous display/offset SICs and pea2k areas o? {ons monitored FZCiV. ,-0
for all standards used, for each PCOD/PCDF class. Include 2

: al¢?
1isting of response ratias. fon ratios and amount of each st anda-‘
used,

Cwasuo veall Liat (dd\'../-\-mc) of alL staudacds uﬂn.m.se.(ss method

blLadks duPL\LQ*tS \ u..pkcs ff'ﬂudkys“ E+E

"</§) Co-\pLdtJ af)’ (Mcum(\ Sample canvd FeD of SAS’?“"L‘”ﬁ S o



APPENDIX VI .

. o CASE 1. .
PCON/PCOF Concentration (PPT) as Dry Weight

TSONER ATE: ALTQUOT WT, [DATE: ALIqUOT W1,
oR (g) (g) |[PRECISION AS|PRECISION COMMENTS
HOMOLOG Samp ¥ Samp.{J RPD LIMITS
3,7, 8-TCOF -
'€1-2,3,7,8-TCDF
_% Recover
ng:"c “LgJy 7,0 F . .
Added .
ota 3
Total Penta CIFs
Total llexa CDFs
Total llepta ChFs
OCDF

PR AR (4
Wet3 37y aTem—

X ecavery
"93 AL L L
Added .
Ydtal Yetra thDs :
Total Penta Chis Y
T24679 & 124689
HsCOD ) :
Y2379 5 12309
P
Y2 3469 TgCh '
120 0iT0 ‘ .
12 %70 N chd . 7
12267 § 123709
HgCOD

T;)la LIS
Yerv-T2a7a W,eon
% Recover

Eﬁ”fﬁlﬂ%ﬂﬂ
117C0D Added
T2 HGTY 17T
TZHETN N, TR
TOTAL 760D
oroh

e ecovery
ng/C1-0CDD Added -
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Flgure 2. Selected fon current profile for m/x 320 and 322 produced by MS analysis of performance check
solution using s 60-m SP~2330 fused silica capillary colimn and conditions listed fn Table |,
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Figure 3. Selected fon current profile for m/s 320 and 322 produced by MS snalysis of performance check .

solution using a 50-m CP-SIL BB fused silica capillary column snd conditfons }isted in Table ).
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U.S. Environmental Protection Agency
CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginfa 22313

PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

i I Regional Transmittal Telephone Request
X

A. EP: Region/Client: _ EPA Region V WW Engineering & Science

B. RSCC Representative: Jan Pels

C. Telephone Number: 312/ 353-2720

D. Date of Request:

£. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratery Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your request. Please contim
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of high hazard waste

samples for Ultimate Analysis. This includes carbon, hydrogen, sul fur, nitrogen, ash,

and oxygen by ASTM methods.

2. Definition and number of work units -involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

58 High halapd waste samples.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action

-/



4, Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: Daily by overnight carrier.

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

Ultimate Analysis by ASTM D3176. This includes carbon and hydrogen by ASTM D317
nitrogen by ASTM D3179, sulfur by ASTM D3177, ash by ASTM D3174, and oxvgen bv

difference (ASTM D3176, Section 6.5). (see attached)

8. Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Samples may be toxic/flammable,

Analysis must be performed in conjunction with the Proximate Analysis SAS for this project

9. Analytical results required (if known, specify format for data sheets, QA/QC reports,

Chain-of-Custody documentation, etc.). If not completed, format of results will be
Jeft to program discretion.

Supply copies of all raw data, bench sheets, sample calibration, and QA/QC for

each procedure. All records must be legible and sufficient to recalculate sample

values.

10. Other {use additional sheets or attach supplementary information, as needed):

11, Name of sampling/shipping contact:  Bob Phillips
616/ 942-9600

Phone:




———

1. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
- [#% or Conc.)
Sulfur less than 1% + 20%
Carbon/Hydrogen less than 1% + 20%

Nitrogen less than 1% + 20%

Ash less than 1% + 20%

Oxygen less than 1 by difference NA

IT. QC REQUIREMENTS

Audits Required Frequency of Audits Limits* (% or Conc.)
Blanks 1 per 10 samples less than 1%
Puplicates 1 per 10 samples + 20%
0S Standard 1 per 10 samples % 20% of true value

Reference Manual

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Rerun sample if blanks or duplicates exceed QC limits. Rerun entire set if

reference material exceeds QA/QC limits.

Contact: Jan Pels 312/ 353-2720 or Chuck Elly 312/ 353-9087

Please return this request to the Sample Management Office as soon as possible to expedite
processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.
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qmb Designation: D 3176 - 84

Standard Method for

Ultimate Analysis of Coal and Coke'

This standard is issued under the fixed designation D 3176; the aumber immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval,

1. Scope

1.1 This method covers the term ultimate analysis as it is
applied to the analysis of coal and coke. The information
derived is intended for the general utilization by applicable
industries, to provide the basis for evaluation, beneficiation,
or for other purposes.

1.2 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport (o
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Siandards:

D 346 Method of Collection and Preparation of Coke
Samples for Laboratory Analysis?®

D 2013 Method of Preparing Coal Samples for Analysis®

D 2234 Methods for Collection of a Gross Sample of Coal?

D 2361 Test Method for Chlorine in Coal?

D 2795 Test Methods for Analysis of Coal and Coke Ash?

D 3172 Method for Proximate Analysis of Coal and Coke?

D 3173 Test Method for Moisture in the Analysis Sample
of Coal and Coke?

D 3174 Test Method for Ash in the Analysis Sampie of
Coal and Coke from Coal?

D 3177 Test Methods for Total Sulfur in the Analysis
Sample of Coal and Coke?

D 3178 Test Methods for Carbon and Hydrogen in the
Analysis Sample of Coal and Coke?

D 3179 Test Methods for Nitrogen in the Analysis Sample
of Coal and Coke?

D 4239 Test Method for Sulfur in the Analysis Sample of
Coal and Coke using High Temperature Tube Furnace
Combustion Methods?

. Significance and Use

3.1 Summarizing the ash content and the content of the
organic constituents in a specific format under the heading,
Ultimate Analysis, provides a convenient and uniform
system for comparing coals or cokes. This tabulation used
with that of Proximate Analysis (Methods D 3172) permits
cursory valuation of coals for use as fuel or in other

! This method is under the jurisdiction of ASTM Commirtee D-$ on Coal 20d
Coke and is the direct responsibility of Subcommittee D05.21 on Methods of
Analysis.

Current edition approved March 30, 1984. Published May 1984. Originally
Published as D 3176-74. Last previous edition D 3176-74 (1979).

2 Anaual Book of ASTM Standards, Vol 05.05.
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carbonaceous processes and of cokes for metallurgical pur-
pose.

4. Definition

4.1 ultimate analysis—in the case of coal and coke, the
determination of carbon and hydrogen in the material, as
found in the gaseous products of its complete combustion,
the determination of sulfur, nitrogen, and ash in the material
as a whole, and the calculation of oxygen by difference.

NoTtE |—The determination of phosphorus or chlorine is not by
definition a pant of the ultimate analysis of coal or coke. See Test
Method D 236! for the determination of chlorine and Test Methods
D 2795 for the determination of phosphorus.

NOTE 2—Moisture is not by definition a part of the ultimate analysis
of coal or coke but must be determined in order that analytical data may
be converted 10 bases other than that of the analysis sampie.

Nore }—Inasmuch as some coals contain mineral carbonates, and
practically all contain clay or shale containing combined water, a part of
the carbon, hydrogen, and oxygen found in the products of combuston
may arise from these mineral components.

5. General Requirements

5.1 Coal sample collection shall be in accordance with
Methods D 2234, and sample preparation shall be in accord-
ance with Method D 2013. Coke sampling and preparation
shall be in accordance with Method D 346.

6. Specific Requirements 4

6.1 Carbon and Hydrogen—The carbon and hydrogen
determination shall be made in accord with Test Method
D 3178.

6.2 Sulfur—The sulfur determination shall be made in
accordance with Test Method D 3177 or lNS.

6.3 Nitrogen—The nitrogen determination shall be made
in accordance with Test Method D 3179,

6.4 Ash—The ash determination shall be made in accord-
ance with Test Method D 3174.

6.5 Oxygen—There being no satisfactory direct ASTM
method of determining oxygen, it shall be calculated by
subtracting from 100 the sum of the other componeants of the
ultimate analysis. The result so obtained is affected by errors
incurred in the other determinations of the ultimate analysis
and also by the changes in weight of the ash-forming
constituents on ignition. By definition, oxygen calculated as
a weight percentage of the analysis sample according to this
procedure does not include oxygen in the mineral matter or
in the ash, but does include oxygen in the free water
(moisture) associated with the analysis sample. See Section 7
of this method for calculating and reporting results on other
bases.
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TABLE 1 Procedures for Converting As-Determined Values to Other Bases
As-Received©-2
Reportng Basis .
4 As-Osrermined® Ory Hy, 10 Ox, nchude H and Ox in M, and Ox,, 60 not nciude H
Moisture (M) nd Ox s M,
Ash No corrections (Ses standerd 100 100 - M,
c " » .p_x(‘w-” . .p__x(1m-“' Same a3 colmn g1 left
Nitrogen (P)
Sutw .
Hydrogen (H) No corrections (See standard Hy = (Hog = 011190, Hy @ |(Heg = 0.11190y He = (Heg - 011190,
methad) 100 100 - M,, 100 - M,,
x ———— x
(m-u (wo- _)] (100-M
+ 011190,
Oxygen (Ox) OFeg = 100 = Agg = C oy = Mo Oxg = (Oxpq — 0.89810,) or, -[p:.oo.mw.g Ox,, = (O - 0.8881M_)
=N - Sy 100 100 - M,
x(wo-u "( .
m “_)] 00 - M
or + 0.801M,,
Oxg = 100 = Ay = Cq = M,
-Ng~8,

“ Al parameters expressed On & weight percent basis.

'Wmmwmwumwnmhmmmmmm
ARgmative procadures wre shown, difiering on 1he basis of whethar hydrogen sng cuypen in the moisture are INCuOed or are not included In the report values A

footnots or other means should be empioyed © indicate the basis used.

 To convert results 10 8 MOIStre-CONEINING Dasis Other than as-received, s for sxample equiltrium capacity moisture, substitute the approprists Moisture vaiue for

M, in the equations.

6.6 Moisture—The moisture determination shall be made
in accordance with Test Method D 3173.

7. Calculsting and Reporting Results

7.1 The results of an ultimate analysis may be reported on
any of a number of bases, differing from each otber in the
manner by which moisture is treated.

72 To avoid ambiguity and to provide a means for
conversion of data to bases other than the reported basis, it is
essential that except for data reported on a dry basis, an
appropriate moisture content be given in the data report

7.3 It is recommended that for data reported on the
as-received basis (or any other moist basis) a footnote or
some other means be employed in the report to indicate
whether the hydrogen and oxygen values reported do include
or do not include the hydrogen and oxygen in the free water
{moisture) associated with the sample.

7.4 Procedures for converting ultimate analysis sampie
data 10 other bases are presented in Table 1.

7.4.1 Symbols used in Table | are:

M = moijsture, weight %,

P = asymbol used interchangeably in the table to refer to
ash, or carbon, or nitrogen, or sulfur, weight %,

H = hydrogen, weight %, and

Ox = oxygen, weight %.

7.4.2 Subscripts used in Table | are:
ad = as-determined from analysis sample,
ar = a3 received or any other moisture-containing basis

(that is, equilibrium capacity moisture basis, as

shipped moisture basis, bed moisture basis) if the

sppropriate moisture value is substituted for M, in
the formulae, and
d = dry basis.

7.4.3 Hydrogen and oxygen on the as-determined basis
include hydrogen and oxygen in free water (moisture)
associated with the analysis sampe. However, hydrogen and
oxygen values reported on other moisture-containing bases
may be reported either as containing or as not containing the
hydrogen and oxygen in water (moisture) reported on that
basis. Alternative conversion procedures are shown in Table
I

7.5 An example of ultimate analysis data tabulated for 2
hypotbetical coal on various bases is given in Table 2.

8. Reproducibility of Results

8.1 The permissible differences between two or more
determinations shall not exceed the values given in Tabie 3
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TABLE 2 Uttimate Analysis Data

¢b o317s

As-Osteruned As-Recerved Bass
Test Parameter Mydrogen and Oxygen inClude Ory Besis Hydrogen and oxygen Hygrogen and oxygen do
H and Ox n sample nclude H and Ox n sampie not nciuce H ana Ox n
moisture (M,,) masture (M) Sample mosture (M)
Carbon, weght % 60.08 68.02 46.86 46.86
Hyarogen, weight % S.44 497 670 3.46
NItrOQen, wingiht % 0.88 0.97 0.69 0.69
Sutfur, weight % 073 0.80 0.57 0.57
Ash. weight % 7.08 8.84 8.1 6.13
Oxygen, weght % (Dy difference) 2.0 18.70 39.08 1327
Total %X 100.00 100.00 100.00 70.98
Total moisture, weight % (as-recsived) e (29.02) 23.02
MOshre weght % (samples as-determined) 9.00 Total % 100.00

Same Different
Laborstory Laboratory
Suthur:
Coal, under 2% 0.05 0.10
Coal.over 2% 0.10 0.20
Coke 0. 0.05
Carbon 03 oo
Hydrogen 0.07
Nitrogen 0.05
Asht:
No carbonates present 02 0.3
Cartionates present 03 05
Coals with more than 12 % ash, 05 1.0
containing carbonates and
pyvites

The American Society for Testing and Materisis takes no position respecting the validy of any patent rights asserted in connection
with any tem mentioned in this standerd. Users of this standard are expressly advised that determination of the validity of any such
patent nghts, and the risk of infringement of such rights, are antirely their own responsibiilty.

This standard is subject to revision st any time by the responsible techrical committes and must be reviewed every five yeers and
# not revised, sither reapproved or withdrawn. Yowr Comments are invited either for revision of this standard or for sdditional standards
and should be addressed 10 ASTM Meadquarters. Your comments will receive careful consideration at a meeting of the responsibie
techmical committes, which you mey attend. if you feel that your comments have not received & fair hearing you shouid make your
views known to the ASTM Commities on Standards, 1918 Race St., Philadeiphia, PA 19103.
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qmb Designation: D 3177 - 84

Standard Test Methods for

Total Sulfur in the Analysis Sample of Coal and Coke'

This standard is issued under the fixed designation D 3177; the number immediately following the designation indicates the vear of
original adoption or, in the case of revision. the year of last revision. A number in parentheses indicates the vear of las reapproval. A
supericript epsilon (¢) indicates an editorial change since the last revision of reapproval.

1. Scope

1.1 These test methods cover two alternative procedures
for the determination of total sulfur in samples of coal and
coke. Sulfur is included in the ultimate analysis of coal and
coke.

1.2 The procedures appear in the following order:

Sections
Method A—Eschka Method 69
Method B—Bomb Washing Method 10w i1l

1.3 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
addbress all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior 10 use.
Specific precautionary statements are given in Sections
11.1.1 o 11.1.1.7.

2. Referenced Documents

2.1 ASTM Standards:

D 346 Method of Collection and Preparation of Coke
Sampies for Laboratory Analysis®

D 1193 Specification for Reagent Water®

D 2013 Method of Preparing Coal Samples for Analysis®

D 2015 Test Method for Gross Calorific Value of Coal and
Coke Fuel by the Adiabatic Bomb Calorimeter?

D 3173 Test Method for Moisture in the Analysis Sample
of Coal and Coke?

D 3176 Method for Ultimate Analysis of Coal and Coke?

D 3180 Method for Calculating Coal and Coke Analyses
from As-Determined to Different Bases®

D 3286 Test Method for Gross Calorific Value of Coal and
Coke by the Isoperibol Bomb Calorimeter®

E 144 Recommended Practice for Safe Use of Oxygen
Combustion Bornbs*

3. Summary of Methods

3.1 Eschka Method—A weighed sample and Eschka mix-
ture are intimately mixed and ignited together. The sulfur is
dissolved in hot water and then precipitated from the
resulting solution as barium sulfate (BaSO,). The precipitate
is filtered, ashed, and weighed.

' These 1est methods are under the jurisdiction of ASTM Comminee D=5 on
Coal and Coke and are the direct responsibility of Subcommitiee D0S.21 on
Methods of Analvsis.

Current edition spproved Jan. 27. 1984. Published March 1984. Originally
published as D 3177 - 73. Lant previous edition D 3177 - 82.

2 Annual Book of ASTM Standards, Vol 05.0S.

} 4nnuai Book of ASTM Standards. Vol 11.01.

* Annual Book of ASTM Standards. Vol 14.02.
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3.2 Bomb Washing Method—Sulfur is precipitated a
BaSO, from oxygen-bomb calorimeter washings, and the
precipitate is filtered, ashed, and weighed.

4. Significance and Use

4.1 Determination of sulfur is, by definition, part of the
ultimate analysis of coal.

4.2 Sulfur analysis results obtained by these methods are
used to serve a number of interests: evaluation of coal
preparation, evaluation of potential sulfur emissions from
coal combustion or conversion processes, evaluation of me\J
coal quality in relation to contract specification, and other
purposes of commercial or scientific interest.

§. Sample

5.1 The sample shall be the material pulverized to pass
No. 60 (250-um) sieve, Weigh and record the per-
cent passing through the sieve.

5.2 A separate portion of the analysis sample should be
analyzed for moisture content in accordance wi*' Test
Method D 3173, so that calculation to other t <he
as-determined basis can be made.

5.3 Procedures for converting as-determined sulfur values
obtained from the analysis sample to other bases are de-
scribed in Method D 3176 and Method D 3180.

5.4 Standard Reference Material (SRM), such as SRM
Nos. 2862 through 2685—Sulfur in Coal® which consist of
four different coals that have been individually crushed and
ground to pass a 60-mesh sieve, and bottled in 50-g units. or
other commercially available reference material coals with :
certified sulfur content of +0.0xx precision can be used.
Sulfur values obtained by analyzing these coals, using any of
the methods described in this test method, may be used for
checking the accuracy of analytical resuits.

ALTERNATIVE PROCEDURES
METHOD A—ESCHKA METHOD

6. Apparatus
6.1 Gas (Note 1) or Electric Muffle Furnace, or Burners.

for igniting the sample with the Eschka mixture and for
igniting the barium sulfate (BaSO,).

NoTE 1—Gas may contain sulfur compounds.

6.2 Crucibles or Capsules—Porcelain capsules, 74 in. (22
mm) in depth and 1% in. (44 mm) in diameter, or porcelain
crucibles of 30-mL capacity, high or low form. or platinum
crucibles of similar size shall be used for igniting the sampie

v
$ Available from the Office of Standard Reference Materials, Room B3i4
Chemisury Bidg. N | B of Sundards. Washington, DC 20234,




".
ripitated ag
35, and the

i
part of the

1ethods are
on of coal
sions from
.tion of the
. and other

zed topas;
1D 2013 or

shevld be
v Test
Uieos the

ifur values
ies are de-

h as SRM
consist of
-ushed and
-g units, or
“oals with a
1 be used
sing any of
e used for

r Burners,
-e and for

s in. (22
r porcelain
- platinum
the ~ =ple

*

Room B3l4
0234.

!

|

6h o 3177

with the Eschka mixture. Porcelain, platinum, alundum, or
silica crucibles of 10 to 15-mL capacity, shall be used for
igniting the BaSO,.

7. Reagents

7.1 Purity of Reagenis—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended
that all reagents shall conform to the specifications of the
Committee on Available Reagents of the American Chem-
ical Society, where such specifications are available.® Other
grades may be used, provided it is first ascertained that the
reagent is of sufficiently high purity to permit its use without
lessening the accuracy of the determination.

7.2 Purity of Water—Unless otherwise indicated, refer-
ences to water shall be understood to mean reagent water,
Type IV, conforming to Specification D 1193.

7.3 Barium, Chloride Solution (100 g/L)—Dissolve 100 g
of barium chloride (BaCl,-2H,0) and dilute to | L with
water.

7.4 Eschka Mixture—Thoroughly mix 2 parts by weight
of light calcined magnesium oxide (MgO) with 1 part of
anhydrous sodium carbonate (Na,CO,). Both materials
should be as free as possible from sulfur. Eschka mixture is
also available commercially.

7.5 Hydrochloric Acid (1+1)—Mix equal volumes of con-
centrated hydrochloric acid (HCI, sp gr 1.19) and water.

7.6 Hydrochloric Acid (1+9)—Mix | volume of concen-
trated hydrochloric acid (HCl, sp gr 1.19) with 9 volumes of
water,

7.7 Methyl Orange Indicator Solution (0.2 g/L)—Dissolve
0.02 g of methyl orange in 100 mL of hot water and filter.

1.8 Sodium Carbonate, Saturated Solution—Dissolve ap-
proximately 60 of crystallized sodium carbonate
{Na,CO,- 10H,0) or 22 g of anhydrous sodium carbonate
(Na,CO,) in 100 mL of water, using a sufficient excess of
Na,CO, to ensure a saturated solution.

1.9 Sodium Hydroxide Solution (100 g/L)—Dissolve 100
8 of sodium hydroxide (NaOH) in 1 L of water. This solution
may be used in place of the Na,CO, solution.

8. Procedure

8.1 Preparation of Sample and Mixture—Thoroughly mix
on glazed paper approximately | g of the sample, weighed to
nearest 0.1 mg and 3 g of Eschka mixture. The amount of
sample to be taken will depend on the amount of BaCl,
solution required in accordance with 8.3. Transfer to a
porcelain capsule, or porcelain crucible, or a platinum
crucible and cover with about | g of Eschka mixture.

8.2 Ignition—Heat the crucible over an alcohol, gasoline,
or gas flame as described in 8.2.1, or in a gas or electrically
heated muffle as described in 8.2.2 for coal and in 8.2.3 for
coke. The use of artificial gas for heating the sample and the
Eschka mixture is permissible only when the crucibles are
heated in a muffle.

¢ “Reagent Chemicals, Amenican Chemical Society Specification,” Am. Chem-
ical Soc., Washington, DC. For suggestions on the testing of reagents not listed by
the American Chemical Society, see “Reagent Chemicals and Standards,” by
Joseph Rosin, D. Van Nostrand Co., Inc.. New York, NY, and the “United States
Pharmacopeia.”
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8.2.1 Open Flame—Heat the crucibie, placed in a slanting
position on a triangle, over a very low flame to avoid rapid
expulsion of the volatile matter that tends to prevent
complete absorption of the products of combustion of the
sulfur. Heat the crucible slowly for 30 min, gradually
increase the temperature, and occasionally stir until all black
particles have disappeared, which is an indication of the
completeness of the procedure.

8.2.2 Muffle (Coal)—Place the crucible in a cold-vented
muffle and gradually raise the temperature to 800 £ 25°C in
about 1 h. Maintain this maximum temperature untl, on
stirring, all black particles have disappeared (about 1'4 h).

8.2.3 Muffle (Coke)—Place the crucible in a warm-vented
muffle (about 200°C) and gradually raise the temperature to
800 + 25°C in about 30 min. Maintain this maximum
temperature until, on stirring, all black particles have disap-

8.3 Subsequent Treatment—Remove the crucible and
empty the contents into a 200-mL beaker and digest with
100 mL of hot water for - to ¥ h, while stirming occasion-
ally. Decant the solution through filter paper, retaining as
much insoluble material in beaker as possible. Thoroughly
wash the insoluble matter in the beaker with hot water. After
several washings in this manner, transfer the insoluble matter
to the filter and wash times with hot water, keeping the
mixture well agitated fMake the filtrate, amounting to about
250 mL, just neu to methyl orange with NaOH or
Na,CO, solution; then add | mL of HCL (1+9). Boil and
add slowly from a pipet, while stirring constantly, 10 mL or
more of BaCl, solution. The BaCl, solution must be in
excess. If more than 10 mL of BaCl, solution is required,
reduce the weight of sample to about 0.5 g and repeat the
ignition and digestion. Continue boiling for 15 min and
allow to stand for at least 2 h, or preferably overnight, at a
temperature just below boiling. Filter through a fine ashless
paper, such as Whatman No. 42 or similar, and wash with
hot water until 1 drop of silver nitrate (AgNO;) solution
produces no more than a slight opalescence when added to 8
to 10 mL of filtrate,

8.3.1 Place the wet filter containing the precipitate of
barium sulfate (BaSO,) in a weighed platinum, porcelain,
silica, or alundum crucible, fold the paper loosely over the
precipitate to allow a free access of air but prevent spattering.
Smoke the paper off gradually in a muffle furnace and at no
time allow to burn with flame. ARer the paper is practically
consumed, raise the temperature 10 approximately 800 +
$0°C and heat to constant weight. Weigh the barium sulfate
to the nearest 0.1 mg.

8.4 Blanks and Corrections—In all cases, a correction
must be applied. The preferred method of correction is by
the analysis of a weighed portion of a standard sulfate using
the prescribed reagents and operations in full compliance
with the standard. It is acceptable but less accurate to make
corrections by running a reagent blank in duplicate using
procedures exactly as described in Section 9 of the standard,
using the same amount of all reagents that were employed in
the routine determination. If the standard sulfate analysis
procedure is carried out once a week, or whenever a new
supply of a reagent is used, for a series of solutions covering
the approximate range of sulfur concentrations in the
samples, it is only necessary to add to or subtract from the



€ o377

weight of BaSO, determined for the sample, the deficiency or
excess found by the appropriate “check” determination. This
is more accurate than the simple reagent blank because, for
the amounts of sulfur in question and the conditions of
precipitation prescribed, the solubility error for BaSQ,, is

babl’y the largest one to be considered. Barium sulfate is
soluble’ in acids and pure water, and the solubility limit is
reached almost immediately on contact with the solvent.
Hence, if very high-purity reagents are used or extra precau-
tion is exercised, there may be no sulfate apparent in the
“blank.” In other words, the solubility limit for BaSO, has
not been reached or, at any rate, not exceeded; consequently,
some sulfate in the sample may remain in solution or
redissolve.

9. Calculation
9.1 Calculate the sulfur content as follows:

“U-8)x13738

Sulfur, %, in the analysis sample = ro

where:

A = grams of BaSO, precipitated,
B = grams of BaSO, correction, and
C = grams of sample used.

METHOD B—BOMB WASHING METHOD

10. Reagents

10.1 Purity of Reagents—(See 7.1.)

10.2 Purity of Water—(See 7.2.)

10.3 Ammonium Hydroxide (sp gr 0.90)~Concentrated
ammonium hydroxide (NH,OH).

10.4 Hydrochloric Acid (1+1)—(See 1.5.)

10.5 Sodium Carbonate Solution—Dissolve 20.90 g of
anhydrous sodium carbonate (Na,CO,) in water and dilute
to l(l:..'l‘lea,CO,sbwldbeptmousl' y dried for 24 h at
105°C.

10.6 Wash Solution—Dilute | mL of a saturated solution
of methyl orange to 1 L with water.

11. Procedure

11.1 Ignition—Sulfur is determined in the washings from
the oxygen-bomb calorimeter following the calorimetric
determination (Test Method D 2015 «pllBSEN. The type of
bomb, amount of water in the bomb, oxygen pressure, and
amount of sample taken shail be the same as specified in the
calorimetric determination (Test Method D 2015 o
SES. The bomb shall stand in the calorimeter water for
not less than 5 min afier firing

11.1.1 Caution—The following precautions are recom-
mended for safe calorimeter operation. Additional precau-
tions are given in Recommended Practice E 144,

11.1.1.1 The weight of coal or coke sample and the
pressure of the oxygen admitted to the bomb must not
exceed the bomb manufacturer’s recommendations.

" ’Jqoumd of the American Chemical Society, JACSA, Vol 32, 1910, p. 588; Vol
. 1911, p. 829.

¥ Seivig, W. A, and Fieldner, A. C. "Check Determinmions of Sulfur in Coal
and Coke by the Eschka, Bomb-Washing and Sodium Peroxide Fusion Methods,”
Industrial and Engineering Chemisiry. JECHA. Vol 29. 1927, pp. 729-733.
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11.1.1.2 Carefully inspect bomb parts after each yse
Frequently check the threads on the main closure for
Replace cracked or significantly worn parts. Ren e
bomb to the manufacturer occasionally for inspection ang
possibly proof firing.

11.1.1.3 Equip the oxygen supply cylinder with an ap
proved type of safety device, such as a reducing valve, in
addition to the needle valve and pressure gage used ip
regulating the oxygen feed to the bomb. Valves, gages. and
gaskets must meet industry safety code. Suitable reducing
valves and adaptors for 300 1o 500-psi (2070 to 3440 KPa,
discharge pressure are obtainable from commercial sources
of compressed gas equipment. Check the pressure gage
periodically for accuracy.

11.1.1.4 During ignition of a sample, the operator must
not permit any portion of his body to extend over the
calorimeter.

11.1.L.S Exemse extreme caution when combustion aids
are employed so as not to exceed the bomb manufacturer’s

recommendations and to avoid damage 10 the bomb. Do nou

fire loose fluffy material, such as unpelleted benzoic acid.
unless thoroughly mixed with the sample.

11.1.1.6 Admit oxygen slowly into the bomb so as not 1o
blow powdered material from the crucible.

11.1.1.7 Do not fire the bomb if it has been filled 10
greater than 30 atm (3 MPa) pressure with oxygen, the bomb
has been dropped or turned over after loading, or there is
evidence of a gas leak when the bomb is submerged in the
calorimeter water.

11.2 Subsequent Treatment—Remove the bomb f the
calorimeter water and open the valve carefully soas . aow
the gases 10 escape at an approximately even rate so the
pressure is reduced to atmospheric in not less than | min.
Bombs equipped with valves other than needie valves, such
as compression valves, shall be provided with a device so the
valve can be controlled to permit a slow and uniform release
of the gases. Open the bomb and examine the inside for
traces of unburned material or sooty deposit. If these are
found, discard the determination. Wash carefully all parts ¢

the interior of the bomb, including the capsule, with a fine j&a’

of water containing methyl orange (10.6) until no acid
reaction is observed. It is essential to wash through the valve
opening in the case of bombs equipped with compression
valves, ‘or other types of valves with large openings, as
considerable spray may collect in such valve openings.

11.3 Collect the washings in a 250-mL beaker and titrate
with standard sodium carbonate solution (10.5) to obtain the
“acid correction” for the heating value, as specified under the
calorimetric determination Test Method D 2015 «iiillS.
Adjust the pH from 5.5 to 7.0 with dilute NH,OH, heat the
solution to boiling, and filter through a qualitative paper.
Wash the residue and paper thoroughly five or six times with
hot water. Adjust the acidity of the filtrate and washings.
amounting to about 250 mL, precipitate, and determine the
sulfur as specified under the Eschka method, Sections 6
w 9, inclusive. Begin analysis at Section

Cr e use of 1-g sample weight in-the calorimetric
determination produces an excess amount of sulfate that M be
precipitated by the addition of 10 mL of barium chloride solu ither.
of the following alternatives may be used: (/) increase the amount of the
baruim chioride solution from 10 mL in increments of $ mL up to 2
maximum of 20 mL of solution, or (2) reduce the amount of sample
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from | to 0.5 g and add 0.5 g of benzoic acid in order to maintain
appropriate temperature rise 30 the precision of the gross calorific value
determination is not adversely affected.

12. Report

12.1 The percentage sulfur value obtained using any of
the described methods is on an as-determined basis.

12.2 The results of the sulfur analysis may be reported on
any of a number of bases, differing from each other in the
manner by which moisture is treated.

12.3 Use the percentage of moisture as determined by
Test Method D 3173 to calculate the as-determined results
from the analysis basis t0 a dry basis.

12.4 Procedures for converting the value obtained on the
analysis sample to other bases are described in Methods
D 3176 and D 3180.

13. Precision and Bias

13.1 Repeatability—Results of two consecutive determi-
nations carried out on the same sample in the same

laboratory by the same operator using the same apparatus
should not differ more than the following in more than § of
100 instances:

%
Coal containing less than 2 % suifur 0.05
Coal containing 2 % sulfur or more 0.10
Coke 0.03

13.2 Reproducibility~——The means of results of duplicate
determinations carried out by different laboratories on
representative samples taken from the same bulk sample
after the last stage of reduction should not differ by more
than the following in more than 5 of 100 instances:

%
Coal containing less than 2 % sulfur 0.10
Conl contaiaing 2 % sulfur or more 0.20
Coke 0.05

13.3 Bias—These are stoichiometric methods that agree
with each other very well when known amounts of solutions
or compounds containing predetermined quantities of sulfur
(preferably as sulfate) are added to blanks determined as
described in 8.4.

The American Society for Testing and Materisis takes no posRion raspecting the velidly of any petert rights asserted in connection
with any item mentioned in this standard. Users of this stancard are expressly advised thet determination of the vaiidity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibily.

This standard is subject to revision at any time by the responsible technical commiltes and must be reviewed every five years and
¥ not revised, either reapproved or witharawn. Your Comments are invited aither for revision of this standerd or for saditional standards
and shouid be sddressed 10 ASTM Headquarters. Your comments will receive careiul coneiderstion at 8 meeting of the responsible
ftechnical cormmittes, which you mey sttend. ¥ you feel thet your comments have not received a fair hearing you shouwld meke your
views known [0 the ASTM Committes on Standards, 1918 Race St., Phvisdeiphia, PA 19103.



qﬂn’ Designation: D 3178 - 84

Standard Test Methods for

Carbon and Hydrogen in the Analysis Sample of Coal

and Coke'

This standard is issued under the fixed designation D 3178; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number i parentheses indicates the year of last reapproval. A
superxcript epsilon (¢) indicates an editorial change since the last revision or reapproval

1. Scope

1.1 These test methods cover the determination of total
carbon and hydrogen in sampies of coal or coke. Both the
carbon and hydrogen are determined in one operation. This
test method yields the total percentages of carbon and
hydrogen in the coal as analyzed and the results include not
only the carbon and hydrogen in the organic matter, but also
the carbon present in mineral carbonates and the hydrogen
present in the free moisture accompanying the sample as well
as hydrogen present as water of hydration of silicates.

Note 1—It is recognized that certain technical applications of the
data derived from this test procedure may justify additional corrections.
These corrections could involve compensation for the carbon present as
carbonates, the hydrogen of free moisture accompanying the sample,
and the calculated hydrogen present as water of hydration of silicates.

1.2 When data are converted and reported on the “dry™
basis, the hydrogen value is corrected for the hydrogen
present in the free moisture accompanying the sample.

1.3 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Siandards:

D 346 Method of Collection and Preparation of Coke
Samples for Laboratory Analysis®

D 1193 Specification for Reagent Water®

D 2013 Method of Preparing Coal Sample for Analysis®

D 3173 Test Method for Moisture in the Analysis Sample
of Coal®

D 3176 Method for Ultimate Analysis of Coal and Coke?

D 3180 Method for Calculating Coal and Coke Analyses
from As-Determined to Different Bases®

3. Sample

3.1 The sampie shall be the material pulverized to pass
No. 60 (250-um) sieve and well mixed st

' These st methods are under the jurisdiction of ASTM Comminee D-$ on
Coal and Coke and are the direct responsibility of Subcommitiee D05 21 on
Methods of Analysis

Current edition approved March 30, 1984. Published May 1984. Originally
published as D 3178-73. Last previous edition D 3178-73 (1979).

2 Annual Book of ASTM Standards, Vol 05.05.

) Annual Book of ASTM Standards, Vol 11.01.
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Weigh and record the percent passing
through the sieve.

3.2 The test sample should be weighed just prior to
commencing the analysis t0 minimize chance for moisture
change. A change in moisture content would introduce error
in the hydrogen analysis. In order to provide the dat
necessary to correct for the hydrogen present in the moisture
and ensuing final calculations of both the hydrogen and
carbon, a separate sample should be weighed out at the same
time for a moisture analysis, and analyzed in accordance
with Test Method D 3173,

TOTAL CARBON AND TOTAL HYDROGEN

4. Summary of Method

4.1 The determination of carbon and hydrogen is made
by burning a weighed quantity of sample in a closed system
and fixing the products of combustion in an absorption train
after complete oxidation and purification from interfering
substances. This test method gives the total percentr  of
carbon and hydrogen in the coal as analyzed, and i. s
the carbon in carbonates and the hydrogen in the moisture
and in the water of hydration of silicates.

§. Significance and Use
5.1 Carbon and hydrogen values are used to calculate the
amount of oxygen (air) required in combustion processes.
and in the caiculations of efficiency of combustion processes.
5.2 Carbon and hydrogen determinations are used in
material balances on coal conversion processes; also one or

Y’

the other is frequently used in correlations of chemical and v/

physical properties, such as yields of products in liquefaction.
reactivity in gasification, and the density and porosity of
coal,

6. Apparatus

6.1 Oxygen Purifying Train, consisting of the following
units arranged as listed in the order of passage of oxygen:

6.1.1 First Water Absorber—A container for the solid
dehydrating reagent. It shall be so constructed that the
oxygen must pass through a column of reagent adequate to
secure water equilibrium equal to that secured in the
prescribed absorption train. A container of large volume and
long path of oxygen travel through the reagent will be found
to be advantageous where many carbon and hydrogen
determinations are made.

6.1.2 Carbon Dioxide Absorber—A container for solid
carbon dioxide absorbing agent. It shall be construct=+ as
described in 6.1.1 and shall provide for a column of 1 1
adequate to remove carbon dioxide completely.

:
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A—Clear fused quartz section (optionel) when 8 transiucent quartz ube is used.
8—Cupric oxide fling.

C—Lsad ctvomats or siver filing.

P,. P, of Py—oxifized copper gauze plugs.

NoTe—All dimensions are given in centimetres. When furmnace sections longer than %hose specified in 6.3 ere 10 be used, changes n the above dimensions shall be in

accordance with the provisiong of Note §.

FIG. 1 Arangement of Tube Fillings for Combustion Tube

6.1.3 Second Water Absorber, same as specified in 6.1.1

6.2 Flowmeter, used to permit volumetric measurement
of the rate of flow of oxygen during the determination. It
shall be suitable for measuring flow rates within the range
from S0 to 100 mL/min (standard temperature and pres-
sure). The use of a double-stage pressure-reducing regulator
with gage and needle valve preceding the first water absorber
is recommended to permit easy and accurate adjustment of
the rate of flow.

6.3 Combustion Unit—The combustion unit shall consist
of three electrically heated furnace sections, individually
controlled, which may be mounted on rails for easy move-
ment; the upper part of each furnace may be hinged so that it
can be opened for inspection of the combustion tube. The
three furnace sections shall be as follows:

6.3.1 Furnace Section 1, nearest the oxygen inlet end of
the combustion tube, approximately 130-mm long and used
to heat the inlet end of the combustion tube and the sample.
It shall be capable of rapidly attaining an operating temper-
ature of 850 to 900°C (Note 2).

6.3.2 Furnace Section 2, approximately 330 mm in length
and used to heat that portion of the tube filled with cupric
oxide. The operating temperature shall be 850 + 20°C (Note
2).

6.3.3 Furnace Section 3, approximately 230 mm-long,
and used to heat that portion of the tube filled with lead
chromate or silver. The operating temperature shall be 500 +
50°C.

Note 2—Combustion tube temperature shail be measured by means
of a thermocouple placed immediately adjacent to the tube near the
center of the appropnate tube section.

6.3.4 Combustion Tube—The combustion tube shall be
made of fused quartz or high-silica glass* and shall have a
nominal inside diameter which may vary within the limits of
19 t0 22 mm and a minimum total length of 970 mm. The
exit end shall be tapered down to provide a tubulated section
for connection to the absorption train. The tubulated section
shall have a length of 20 to 25 mm, an internal diameter of
not less than 3 mm, and an external diameter of approxi-
mately 7 mm. The total length of the reduced end shall not
exceed 60 mm. If a translucent fused quartz tube is used, a

“ Vycor has been found satisfactory for this purpose.
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transparent section 190-mm long, located 250 mm from the
oxygen inlet end of the tube, will be found convenient (see
Fig. 1).

6.3.5 Combustion Boat—This shall be either glazed por-
celain, fused silica, or platinum. Boats with internal dimen-
sions of approximately 70 by 8 by 8 mm have been found
convenient.

6.4 Absorption Train—The absorption train shall consist
of the following units arranged as listed in the order of
passage of oxygen:

6.4.1 Water Absorber, having a capacity for 45 cm? of
solid reagent and a minimum length of gas travel through the
reagent of 80 mm.*

6.4.2 Carbon Dioxide Absorber—If solid reagents are used
for carbon dioxide absorption the container shall be as
described in 6.4.1. If a solution is used, the container shall be
a Vanier bulb.

6.4.3 Guard Tube—A container as described in 6.4.1.

7. Reagents

7.1 Purity of Reagents—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended
that all reagents shall conform to the specifications of the
Committee on Analytical Reagents of the American Chem-
ical Society, where such specifications are available.® Other
grades may be used, provided it is first ascertained that the
reagent is of sufficiently high purity to permit its use without
lessening the accuracy of the determination.

7.2 Purity of Water—Unless otherwise indicated, refer-
ences to water shall be understood 1o mean Type IV reagent
water, conforming to Specification D 1193.

7.3 Oxygen, 99.5 % purity or better (Note 6).

7.4 Combustion Tube Reagents:

7.4.1 Cupric Oxide (Cu0), wire form, dust-free.

7.4.2 Fused Lead Chromate, (PbCrO,) approximately
2.38 10 0.84 mm size.

3 Glass-stoppered containers such as the Nesbitt, Schwanz U-tube and the
Stetser-Norton bulbs have been found satisfactory.

¢ “Reagent Chemicals, American Chemical Society Specifi " Am. Chem-
ical Soc., Washington, DC. For suusuons on the testing of reagents ot listed by
the American Chemical Society. see t Chemicals and Standards.”™ by
Joseph Rosin, D. Van Nostrand Co Iac., New York, NY. and the “United States
Pharmacopeia.”
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7.4.3 Silver Gauze, 99.9 % silver minimum purity, 0.84
mm. made from approximately No. 27 B&S gage wire,

7.4.4 Copper Gauze, 99.0 % copper minimum purity,
0.84 mm made from approximately No. 26 B&S gage wire.

1.5 Purification and Absorption Train Reagenis:

7.5.1 Water Absorbent—Anhydrous magnesium per-
chlorate (Mg(C10,),) of approximately 2.38 t0 0.35 mm size.

Nott 3—Trade names of the reagents are Anhydrone and
Dehvdnite.

7.5.2 Carbon Dioxide Absorbent—If a solid reagent is
used. it shall be sodium or potassium hydroxide (NaOH or
KOH) impregnated in an inert carrier of approximately 2.38
to 0.84 mm size. Use of soda lime in place of the above or in
admixture with them is permissible (Note 4). If a solution is
used, it shall be 30 weight % potassium hydroxide (KOH).

NoTE 4—Trade names of the sodium and potassium hydroxide
permissible solid carbon dioxide absorbing reagents are: Ascarite,
Caroxite, and Mikohbite. If soda lime is used in admixture with any of
the foregoing, it should not exceed 30 weight % of the total reagent. In
using Ascarite it may be necessary to add a few drops of water 0 this
reagent to assure complete sbsorption of carbon dioxide.

8. Preparation of Apparstus

8.1 Combustion Tube Packing—To ensure complete oxi-
dation of combustion products and complete removal of
interfering substances such as oxides of sulfur, the combus-
tion tube shall be packed with cupric oxide and lead
chromate or silver. The arrangement and lengths of the tube
fillings and separating plugs shall be as shown in Fig. 1. It is
recommended that the tube be placed in a vertical position
(constricted end downward) for packing. When filling the
tube with lead chromate, any residual reagent adhering to the
walls of the empty portion of the tube must be removed.
When silver is used as a tube filling, the required length of
filling may be prepared conveniently from three or four
strips of silver gauze 150 to 200-mm long, by rolling each
strip into a cylindrical plug and inserting the strips end-
to-end in the tube.

NoTe 5—Longer furnaces with appropriate lengths of tube packing
will be satisfactory.

8.2 Absorption Train:

8.2.1 Water Absorber—A container is filled with a per-
missible solid desiccant by adding the required amount in
small portions and settling each portion by gentle tapping
between additions. A glass wool plug shall be placed between
the reagent and the absorber outlet to prevent loss of reagent
“dust™,

8.2.2 Carbon Dioxide Absorber—If a solid reagent is used
for the retention of carbon dioxide, the absorber shall be
filled as described in 8.2.1. A layer or “cap™ of desiccant shall
be placed in the outlet section of the container and shall be
the same as that used in the water absorber. This layer shall
have a bulk volume not less than one fourth nor more than
one third of the combined volume of both reagents. If a
liquid absorbent is used, the inner tube of the Vanier bulb
shall be filled with the same desiccant used in the water
absorber. A glass wool plug shall be placed in the outlet
section of the container to prevent loss of reagent “dust™.
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8.2.3 Guard Tube, packed with equal volumes of the
water absorbent and a solid carbon dioxide absorbent.

8.2.4 Connections—To ensure a closed system from the
supply tank of oxygen to the guard tube at the end of the
absorption train, it is recommended that all connections by
glass-to-glass or glass-to-quartz butt joints with short lengths
of flexible tubing as seals. The connection between the
purification train and the combustion tube may be made by
means of a rubber stopper or other suitable device. All
connections shall be gas tight. No lubricant shall be used for
making tubing connections in the absorption train.

8.3 Conditioning of Apparatus:

8.3.1 Newly Packed Combustion Tube—Burmn a sample of
coal or coke as described in 9.4 except that the products of
combustion need not be fixed in a weighed absorption train.

8.3.2 Used Combustion Tube—After any extended shut
down, one day or more, test the combustion train under
procedure conditions, but without burning a sample, for 30
min with weighed absorption bulbs connected. A variation of
not more than 0.5 mg of either bulb shall be considered
satisfactory.

Nore §—If the blank tests for flow indicate interfering impurities :n
the oxygen supply by consistent weight-gain in the absorption bulbs.
climinate these impurities by using a prebeater furnace and tube, filled
with cupric oxide. Operate this preheater furnaceeiat 850 = 20°C and
insent in series between the supply tank of oxygen and the purificauion
train.

8.3.3 Absorption Train—Condition freshly packed ab-
sorber and guard tubes by burning a sample of coal or coke
as described in 9.4 except that tube weights need not be
determined.

8.3.4 Standard Checks shall be made frequently, particu-
larly when intermittent use of the combustion train is
common or when any changes have been made in the
system. A standard substance of certified analysis, such as
benzoic acid or sucrose as furnished by the National Bureau
of Standards shall be burned as described in Section 9. A
vanation from the theoretical of not more than 0.07 % for
hydrogen nor more than 0.30 % for carbon shall be consid-
ered satisfactory.

9. Procedure

9.1 After the combustion tube and absorbers have been
conditioned as prescribed in Section 8, conduct the test as
follows:

9.2 Absorption Train—Bring the absorption tubes
room temperature near the balance for 15 to 20 min, ven!
momentarily to the atmosphere, wipe with a chamois or
lint-free cloth in the areas where handled, and weigh to the
nearest 0.1 mg.

9.3 Sample—Weigh approximately 0.2 g (weighed to th¢
nearest 0.1 mg) of air-dry sample ground to pass a No. &
(250-um) sieve into a combustion boat.

9.4 Sample Analysis—With furnace (6.3.2 and 6.3.3) &
specified temperatures and positioned as shown in Fig. |-
perform the following operations in rapid succession in th¢
order listed:

9.4.1 If a conventional type of sample heating furnace
used for heating (6.3.1), place it so that its left-hand edge *
about 100 mm from the oxygen inlet end of the combustio
tube.
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9.4.2 Artach the weighed absorption train to the tube:

9.4.3 Push the sample boat into the tube to a point within
approximately 20 mm from plug P ;

9.4.4 Close the tube and adjust the oxygen flow to a rate
of 50 to 100 mL/min (standard temperature and pressure)
being the same as used in blanking (see 8.3.2).

9.4.5 Apply full heat to heating section No. | to bring it to
an operating temperature of 850 to 900°C as rapidly as
possible. Move the heater slowly toward the boat so that it
completely covers the boat and is brought into contact with
heating (6.3.2) in a period of 10 to 20 min (Note 7), Allow it
to remain in this position for an additional 5 to 10 min and
then shut off the heat and return the sample heater to its
original position. Continue to the flow of oxygen through the
tube for 10 min (Note 8), close the absorbers under a positive
pressure of oxygen, and detach them from the train. Remove
the absorbers to the vicinity of the balance, allow them to
cool to room temperature for 15 to 20 min, vent momen-
tarily to atmosphere, wipe them with a chamois or lint-free
cloth in the areas handled, and finally weigh them to the
nearest 0.1 mg. While the absorbers are cooling, it is
recommended that the ash remaining in the combustion
boat be examined for traces of unburned carbon which, if
present, will nullify the determination.

NoTE 7—Some variation in operating technique and heater manip-
ulation may be permitted here at the discretion of the analyst, provided
that it is conducive to a gradual and controlled refease of volatile marter.
Conditions that lead to visible burmning (flame combustion) of the
sample shall be avoided.

NoTE 8—Since water may condense in the cooler outlet end of the
combustion tube or in the inlet arm of the water absorber, the use of an
exmﬂmmmﬂhmmdmdem(amulhutm)s
recommended 10 prevent such condensation or promote reevaporation
during this flushing period.

10. Calculations

10.1 Calculate the percentage of carbon (Note 9) in the
analysis sample as follows:

Carbon, % = (4 x 27.289)/8
where:

A = increase in weight of CO, absorption bulb, g, and
B = grams of sample used.

Note 9—lt is recognized that formation of oxides of nitrogen during
the combustion procedure may lead to slightly high results for carbon.
However, extensive study of this effect by five laboratories led to the
conclusion that error s0 incurred wouid not be significant in commercial
application. In certain research applications, where accuracy of a higher
order is required, means of removing oxides of nitrogen prior to water
and carbon dioxide absorption should be included.

10.2 Hydrogen—Calculate the percentage of hydrogen in
the analysis sample (Note 10) as follows:

Hydrogen, % = (C x 11.19)/8
where:
B = grams of sample used, and
C = increase of weight of water absorption bulb, g.

Note 10—The water absorbed in the water absorption tube includes
not only water formed as a product of combustion, but also free water
(motsture) in the sample and water of hydration of any clay minerals
peesent.

11. Report

11.1 The results of the carbon and hydrogen analysis may
be reported on any of a number of bases, differing from each
other in the manner by which moisture is treated.

11.2 Use the percentage of moisture in the sample passing
a No. 60 (250-um) sieve to calculate the results of the
analysis sample to a dry basis.

11.3 Procedures for converting the values obtained on the
analysis sample 10 other bases are described in Methods
D 3176 and D 3180.

12. Precision and Bias
12.1 The permissible differences between two or more
determinations shall not exceed the following values:

Repeatability, % Reproducibility. %
Carbon 0.3 e
Hydrogen 0.07

12.2 The bias of this test method cannot be determined at
this time.

The American Society for Testing and Materials takes no position respecting the validlly of any patent rights ssserted in connection
with any itern mentioned in this standerd. Users of this standard are expressly advised that determination of the validity of eny such
patert rights, mmmamdwmnmmmm

This stancard is subject to revision at any time by the responsible technical committee and must be reviewsd every five years and
# nat revised, either reapproved or witharawn. Your comments are invited either for revision of this standard or for sdditional standards
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Standard Test. Methods for

Nitrogen in the Analysis Sample of Coal and Coke’

This standard is issued under the fixed designation D 3179; the number immedistely following the designation indicates the year of
original adoption or, in the case of revision, the yesr of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the lagt revision or reapproval

1. Scope

1.1 These test methods cover the determination of total
nitrogen in samples of coal and coke. The analytical data
from these test methods are to be reported as part of ultimate
analysis where ultimate analysis is requested. If ultimate

analysis is not requested, the value is to be reported
according to the request. Two methods are included as
follows:
Sections
Method A—Kjeldshl-Gunning Macro Analysis, with an alternative
technique included . ... .................cc.eiiiiiinn.. 91016
Mahod B—KjeMahl-Gunning Semi-Micro Determination ... .. 7w

1.2 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 121 Definitions of Terms Relating to Coal and Coke?

D 346 Method of Collection and Preparation of Coke
Samples for Laboratory Analysis®

D 1193 Specification for Reagent Water®

D 2013 Method of Preparing Coal Samples for Analysis®

D 3173 Test Method for Moisture in the Analysis Sample
of Coal and Coke?

D 3176 Method for Ultimate Analysis of Coal and Coke?

D 3180 Method for Caiculating Coal and Coke Analyses
from As-Determined to Different Bases?

E 380 Metric Practice*

3. Summary of Methods

3.1 In these procedures, nitrogen is converted into ammo-
nium saits by destructive digestion of the sample with a hot,
catalyzed mixture of concentrated sulfuric acid and potas-
sium sulfate. These salts are subsequently decomposed in a
hot alkaline solution from which the ammonia is recovered

by distillation and finally determined by alkalimetric or

acidimetric titration.

! These test methods are under the jurisdiction of ASTM Commitiee D-5 on
Coal and Coke and are the direct responsibility of Subcommittee D05.21 on
Methods of Analysis

Current edition approved March 30, 1984, Published May 1984, Originally
published as D 3179-73, Last previous edition D 3179-73 (1979).

* Annual Book of ASTM Siandards. Vol 05.08.

® Annual Book of ASTM Siandards. Vol 11.01.

 Annual Book of ASTM Siandards. Vol 14.02. Excerpts appear in the gray
pages of all the volumes.
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4. Significance and Use

4.] Nitrogen results obtained by these test methods are
required to fulfill the requirements of the ultimate analysis.
Test Method D 3173. Also, results obtained may be used to
evaluate the potential formation of nitrogen oxides as a
source of atmospheric pollution.

4.2 Nitrogen data are used in comparing coals and in
research. When the oxygen content of coal is estimated by
difference, it is necessary to make a nitrogen determination.

S. Definitions

5.1 For definitions of terms used in these test methods.
refer to Definitions D 121. For an explanation of the metnc
system including units, symbols, and conversion factors, see
Standard E 380.

6. Imterferences

6.1 No significant interferences have been determined
using these procedures. However, strict adherence is neces-
sary when using these nitrogen procedures to obtair d
reproducible results.

7. Reageats

7.1 Purity of Reagents—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended
that all reagents shall conform to the specifications of the
Committee on Analytical Reagents of the American Chem-
ical Society, where such specifications are available.® Other
grades may be used, provided it is first ascertained that the
reagent is of sufficient purity to meet its use without
lessening the accuracy of the determination.

7.2 Water—Unless otherwise indicated, references to
water shall be understood to mean Type Il reagent water.
conforming to Specification D 1193.

8. Sampling and Preparation

8.1 The sample shall be the material pulverized to pass
No. 60 (250-um) sieve. Weigh and record the
nercent passing through the sieve.

8.2 A separate portion of the analysis sampie should be
analyzed for moisture content in accordance with Test
Method D 3173, in order to allow caiculation of ihe
as-analyzed data to other bases.

3 “Reagent Chemicals. American Chemical Society Specificaions,” Am. (-7~
ical Soc.. Washington. DC. For suggestions on the testing of reagents not |
the Amenican Chemical Society, see “Reagent Chemicals and Standan
Joseph Rosin, D. Van Nostrand Co.. Inc.. New York, NY, and the “United S1a1es
Pharmacopeia.”
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METHOD A—MACRO-NITROGEN DETERMINATION WITH
ALTERNATIVE METHOD INCLUDED

9. Scope and Application

9.1 This test method describes a macro procedure for the
determination of nitrogen in both coal and coke, by two
alternative procedures. In both procedures, a |1 g sample is
digested with a hot catalyzed mixmure of concentrated
sulfuric acid and potassium sulfate, which converts the
nitrogenous compounds to ammonium salts. The salts are
then decomposed in a hot alkaline solution, releasing the
ammonia, which is then distilled into either standard sulfu-
ric-acid or boric-acid solution and finally determined by
alkalimetric or acidimetric titration.

10. Apparatus

10.1 Digestion Unit—An electrically heated digestion
rack or a gas burner; either type of heater shall be provided
with adequate means of control to maintain digestion rates
as described in 12.1. It is essential that an electric digestion
rack provides adjustable controls to regulate desirable diges-
tion temperatures. To eliminate emission of sulfur-acid
fumes, the digestion process must be carried out under a
well-ventilated fume hood. Commercially made multiple-
unit digestion racks provided with fume exhaust ducts may
be used.

10.2 Digestion Flasks—Made of heat-resistant glass®
having a capacity of 500 or 800 mL.

10.3 Distillation Unit—A suitable glass steam distillation
unit with a splash head to trap any entrained caustic soda
and also provided with adequate means of control to
maintain distillation rates as described in 12.1. Commer-
cially made multiple unit distillation racks provided with
water-cooled glass or block-tin condensers may be used.

10.4 Burer—Microburet graduated in 0.0l mL. A 50 mL
microburet is needed for Method A.

10.5 Erlenmeyer Flask—Having a capacity of 250 to 300
mL.

10.6 Rubber Tubing—Sufficient for attaching condenser
to cooling water supply and drain.

10.7 Pipets—As required.

11. Reagents

11.1 Alkali Solution—Dissolve 8.0 g of potassium sulfide
(K.S) and 500 g of sodium hydroxide (NaOH) (Caution-
Hazard) in water and dilute to 1 L. The use of appropriate
amounts of sodium sulfide (Na,S) or potassium hydroxide
(KOH) may be substituted (Note 1{3)).

11.2 Ethyl Alcohol (95 %)—Ethyl alcohol conforming to
Formula No. 30 or 2A of the U.S. Bureau of Internal
Revenue. Methyl alcohol may be used.

11.3 Mercury.

NoOTE 1—Other satisfactory and permissibie catalysts for the diges-
tion, together with the quantities of K,SO, required in their use are as
follows:

(1) Five grams of a mixture containing 32 parts by weight of K,SO,,
5 parts by weight of mercuric sulfate (HgSO,), and one part by weight of
seienium.

¢ Borosilicate glass has been found satisfactory for this purpose.
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(2) Three-tenths gram of mercuric selenite (HgSeO,) with 7 to0 10 g of
K
z(SJ?".I'hrel:-teulhs gram of cupric selenite dihydrate (CuSeO;-2H,0)
with 7 10 10 g of K,SO,. When this mixture is used, the addition of a
sulfide 1o the alkali solution is not necessary.
11.4 Potassium Permanganate (KMnO,), crystals.
11.5 Potassium Sulfate (K,SO,), crystals.
11.6 Sucrose, National Bureau of Standards primary-
standard grade.
11.7 Sulfuric Acid (sp gr 1.84)—Concentrated sulfuric
acid (H,S0,) (Caution-Hazard).
11.8 Zinc, mossy or granular.

REAGENTS REQUIRED ONLY FOR
KJELDAHRL-GUNNING METHOD

119 Methyl Red Indicator Solution (0.4 to 1 g/L)—
Dissolve 0.04 to 0.1 g of methyl red in 50 mL of 95 % ethyl
alcobol or methyl alcohol and add 50 mL of water.
Bromcresol green solutions to equal concentrations may be
used.

11.10 Sodium Hydroxide, Standard Solution (0.t to 0.2
N)—Prepare and accurately standardize a 0.1 to 0.2 N
sodium hydroxide (NaOH) solution against a primary
standard.

11.11 Sulfuric Acid (0.2 N)—Prepare and standardize a
0.2 N sulfuric acid (HZSO.) solution. The solution need not
be standardized against a primary standard.

"ngOlZS%methylred 407
o % ethyl alcohol or js

12. Procedure

12.1 Weigh approximately 1 g (weighed to nearest | mg)
of the analysis sample and carefully transfer into a 500 or
800-mL Kjeldahl flask containing 7 to 10 g of K,SO, and 0.6
10 0.8 of mercury (Note 1). Add 30 mL of H,SO, (sp gr 1.84)
to the mixture by pouring down the neck of the flask with
rotation, in order to wash any adherent sample material into
the mixture. Swirl the contents of the flask several times to
ensure thorough mixing and wetting of the sample. Incline
the flask at an angle of 45 10 60° on the digestion heater in a
fume hood (Note 2), and heat the contents to boiling;
controlling the heat so the H,SO, vapors condense no more
than halfway up the neck of the flask. Continue the boiling
until all sample particles are oxidized, as evidenced by a
nearly colorless solution, or for at least 2 h after the solution
has reached a straw-colored stage. The total time of digestion
will require 6 h.

When the
digestion is completed and the solution has cooled, a few
crystals of KMnO, are added to ensure complete




oxidation; further heating may be necessary to destroy the
excess permanganate and decolorize the solution.

Note 2—When fume exhaust ducts or hoods are not available, a
Hengar tube may be inserted in the neck of the flask.

Note 3—Addition of 0.1 g of chromic trioxide (CrO,;) to the
digestion mixture has been found very helpful in reducing the time of
digestion for coke.

12.2 Dilute the cooled digestion mixture to about 300 mL
with cold water, and remove any heat of dilution by cooling
with water. Meanwhile, pipet into the 250 or 300-mL
Erlenmeyer flask, 20.0 mL of 0.2 N H,SO, and add 6 drops
of methyl! red or bromcresol green indicator solution. Attach
the glass connecting tube to the discharge end of the
condenser, using the short piece of rubber tubing as a seal.
Incline the Erlenmeyer flask at a suitabie angle, and insen
this tube so that the end is immersed to the maximum depth
in the acid. Add 1 to 2 g of granular zinc to the mixture in
the Kjeldahl flask (two or three small pieces of mossy zinc is
used), and slowly add 100 mL of the alkali solution so that it
forms a distinct layer under the acid solution (Caution-
Hazard). This may be accomplished by inclining the flask at
an angle of 45 10 60° and pouring the alkali solution down
the neck. Failure to maintain discrete layers during this
operation may lead to loss of ammonia. Quickly connect the
flask to the distilling condenser through the Kjeldahl con-
necting bulb, and then swirl the contents to promote
thorough mixing.

12.3 Bring the contents of the Kjeldahl flask 10 a boil
carefully, in order 10 avoid violent bumping, and then distill
the ammonia over into the acid solution in the Erlenmeyer
flask. Continue the distillation at a maximum rate of
approximately 350 mL/h until 150 to 175 mL of distillate
have been collected. Discontinue the boiling, and remove the
glass connecting tube from the condenser and Erlenmeyer
flask. Rinse the tube with distilled water, collecting the
washings in the Erlenmeyer flask, and then back-titrate the
excess acid with 0.1 to 0.2 N NaOH solution.

12.4 Run a blank determination in the same manner as
described in 12.1 to 12.3 using approximately 1 g of sucrose
(weighed to the nearest 1 mg) as the sample material

NOTE 4—Blank determinations must be made to correct for nitrogen
from sources other than the sample. A blank determination shall be
made whenever a new batch of any one reagent is used in the analysis,

13. Caiculation and Reporting

13.1 Calculaie the percentage of nitrogen in the analysis
sample as follows:

Nitrogen, % = (B = AN x 0.014/C x 100

where:

A = millilitres of NaOH solution required for titration of
the sample,

B = millilitres of NaOH solution required for titration of
the blank,

N = normality of the NaOH solution, and

C = grams of sample used.

as ducnbed in 12.1.
mixture as described in
flask approxi-
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i the ammonia into the

as déscﬁ 12.3 and finally titra ammonia with 0.2
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Nitrogen, %, in (A - B)Nx0.014/Cx 100
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N

C= grams of the sample used.

15. Report

15.1 The results of the nitrogen analysis may be reported
on any of a number of bases, differing from each other in the
manaer by which moisture is treated.

15.2 Use the percentage of moisture in the sample passing
a No. 60 (250-um) sieve to calculate the results of the
analysis sample to a dry basis.

15.3 Procedures for converting the value obtained on the
analysis sample to other bases are described in Methods
D 3176 and D 3180. «

16. Precision and Bias

16.1 The permissible differences between duplicate deter-
minations shall not exceed the following values in more than
5 of 100 instances.

Repeatability, Reproducibility,
= [
Nitrogen To be determined

16.2 The bias of this test method cannot be determined at
this time.
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qm}’ Designation: D 3174 - 82

Standard Test Method for

Ash in the Analysis Sample of Coal and Coke From Coal’

This standard is issued under the fixed designation D 3174; the aumber unmdmdy fouovnn; the designation indicates the year of

oniginal adoption or, in the case of revision, the yesr of last revision. A

b the year of last reapproval. A
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1. Scope

1.1 This method covers the determination of the inor-
ganic residue as ash in the analysis sample of coal or coke as
prepared in accordance with Method D 2013 or Method
D 346. The results obtained can be applied as the ash in the
proximate analysis, Method D 3172, and in the ultimate
analysis, Method D 3176. For the determination of the
constituents in ash, reference is made to Test Methods
D 2795 and D 3682. See Definitions D 121 for definition of
ash.

2. Referenced Documents

2.1 ASTM Standards:

D 121 Definitions of Terms Relating to Coal and Coke?
D 346 Method of Collection and Preparation of Coke
Samples for Laboratory Analysis®

D 388 Classification of Coals by Rank®

D 1756 Test Method for Carbon Dioxide in Coal?

D 1757 Test Methods for Sulfur in Ash from Coal and
Coke?

D 2013 Method of Preparing Coal Samples for Analysis®

D 2795 Test Methods for Analysis of Coal and Coke Ash?

D 3172 Method for Proximate Analysis of Coal and Coke?

D 3173 Test Method for Moisture in the Analysis Sample
of Coal and Coke?

D 3176 Method for Ultimate Analysis of Coal and Coke?

D 3180 Method for Calculating Coal and Coke Analyses
from As-Determined to Different Bases?

D 3682 Test Method for Major and Minor Elements in
Coal and Coke Ash by Atomic Absorption?

3. Summary of Method

3.1 Ash is determined by weighing the residue remaining
after burning the coal or coke under rigidly controlled
conditions of sample weight, temperature, time, atmosphere,
and equipment specifications.

4. Significance and Use

4.1 Ash, as determined by this method, is the residue
remaining after burning the coal and coke. Ash obtained
differs in composition from the inorganic constituents
present in the original coal. Incineration causes an expulsion
of all water, the loss of carbon dioxide from carbonates, the
conversion of iron pyrites into ferric oxide, and other

! This method is under the jurisdiction of ASTM Ci ittee D-$ on Coal and
Coke and is the direct responsibility of Subcommittee D05.21 on Methods of
Analyns.

Current edition approved March 3, 1982. Published May 1982. Originally
published as D 3174 - 73. Last previous edition D 3174-73 (1979).

* Annual Book of ASTM Standards, Vol 05.05.
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chemical reactions. Ash, as determined by this method, will
differ in amount from ash produced in furnace operations
and other firing systems because incineration conditions
influence the chemistry and amount of the ash. References
for correcting ash results determined by this method to a
mineral-matter-free basis are listed in Method D 388, Sec-
tion 8, Classification of Coal by Rank.

5. Appanatus

5.1 Electric Muffle Furnace for Coal or Coke (Note 1)—
For determination of ash of coal, the furnace shall have an
adequate air circulation and be capable of having its temper-
ature regulated at 700 to 750°C. The furnace shall be
equipped with a temperature indicator and means of control-
ling the temperature within prescribed limits. Means shall be
provided for maintaining air flow at a rate of 2 to 4 changes
per minute (see Figs. 1 and 2). Inlet and outlet ports shall be
located and arranged to distribute the air uniformly
throughout the furnace area without the possibility of
sweeping solid particles from the capsules. The temperature
over the entire working area of the furnace floor shall be
maintained within the specified temperature limits.

Nore |—Combustion gases shall be vented from laboratory.

5.2 Porcelain Capsules, about 7 in. (22 mm) in depth,
and 1% in. (44 mm) in diameter, or similar shallow dishes or
platinum crucibles.

5.3 Balance, sensitive to 0.1 mg.

5.4 Crucible Cover, aluminum, porcelain, or similar
covers.

6. Temperature Calibration

6.1 Place a preignited capsule with 1 g of sand at the
center of the working area of the furnace, and by the use of a
potentiometer and thermocouple or other suitable tempera-
ture measuring device measure the temperature of the sand
in the crucible. The crucible and sand should be at temper-
ature equilibrium with the furnace. There should be 2 to 4
air changes per minute moving throughout the furnace (the
air flow may be measured by using a wet-test meter or
equivalent calibrated at standard conditions for air con-
nected to the ceramic-pipe exhaust). Adjust the furnace
temperature until the potentiometer reads 750°C + 10 and
then adjust or read the temperature on the indicating
pyrometer. Use this reading as the proper setting for controi-
ling the furnace.

7. Procedure

7.1 Transfer approximately | g (weighed to the nearest 0.1
mg) of the thoroughly mixed sample (Note 2) to a weighed
capsule and cover quickly. An alternative way is to use the
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dried coal from the moisture determination in Test Method
D 3173. Place the capsule containing the sample in a cold
furnace and heat gradually at such a rate that the tempera-
ture reaches 450 10 500°Cin 1 h.

NoTE 2—The sampie shall be the material pulverized to pass No. 60
(250-mm) sieve in accordance with Method D 2013 or Method D 346.

7.2 Continue heating so that a temperature of 700 to
750°C is reached by the end of the second hour. Continue the
ashing at 700 to 750°C for two additional hours (Note 3).
Remove the capsule from the muffle, place the cover on the
capsule, cool under conditions to minimize moisture pickup,
and weigh.

Note 3—While the 4-h incineration interval described is sufficient
with most coals to reach a condition of complete burn-off, certain cokes
and nonreactive coals may require additional time. If unburned carbon
particies are observed, or if duplicste results are suspect, the sampies
should be returned to the furnace for sufficient time to reach a constant
weight (£ 0.001 g). By this means, pyritic sulfur will be oxidized and
expelled before the calcite is decomposed. An ample supply of air i the
muffle, “2 to 4 changes per minute,” must be assured at all times to0
ensure compiete oxidation of the pyritic sulfur and to remove the SO,
formed. The 4-h time limit may be reduced if the sample reaches a
constant weight at 700 10 750°C in less than 4 h.

NOTE 4—Some samples may be encountered that contain a high
amount of carbonates (calcite) or pyrites, or both. In such cases sulfur

Alr Aspirator

rewined as sulfates may be both unduly high and nonuniform berween
duplicate samples. o such cases sulfate sulfur in the ash can be
determined in accordance with Test Methods D 1757 and the value
properly corrected. If such is done, the ash value should be reported and
designated both as determined and corrected.

8. Calculations
8.1 Calculate the ash percent in the apalysis sample as
follows: i
Ash in analysis sample, % = ((4 - 8)/C] x 100
where:
A = weight of capsule, cover, and ash residue, g,
B = weight of empty capsule and cover, g, and
C = weight of analysis sample used, g.
9. Report

9.1 For reporting analyses to other than as-determined
basis, refer to Method D 3180.

0. Precision
10.1 The following criteria should be used for judging the
acceptability of the results:
10.1.1 Repeatability—Duplicate results by the same labo-
ratory should not be considered suspect unless they differ by
more than the following percentages:
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10.1.2 Reproducibility—Results submitted by two or pyrites

more laboratories should not be considered suspect unless

The American Society for Testing and Materials takes no position respecting the validity ol any patent rigits asserted in connection
with any kem mentioned in this stancard. Users of this standard are expressly advised that determination of the validity of any such
patert rights, and the nisk of iniringement of such rigits, are entirely their own responsibiity.

This standard is subject to revision &t any time by the responsible technical committee and must be reviewed every five yeers and
# not revised, either reapproved or wiharawn. Your COmMments are invited either for revision of this standerd or for additionsl standards
and should be eddressed 10 ASTM Hesoquarters. Your s will ive carelul ideration &t 8 meeting of the responsidie
technical committes, which you may attend. ¥ you fesl that your comments have not received & fair heenng you shoukd make your
views known o the ASTM Committee on Stendards, 1918 Aace St., Philacieiphia, PA 19103,
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U.S. Environmental Protection Agency
CLP Sample Management Office SAS Number
P. 0. Box 818, Alexandria, Virginfa 22313

PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

l , Regional Transmfttal Telephone Request
x Y omt————
. WW Engineering & Science
A. EPA Region/Client: Region V g g \-}
B. RSCC Representative: Jan Pels
C. Telephone Number: 312/ 353-2720

D. Date of Request:

E. Site Name: Skinner Landfill - West Chester, Ohio

Please provide below a description of your request for Special Analytical Services under
the Contract Laboratory Program. In order to most efficiently obtain laboratory capability
your request, please address the following considerations, {f applicable. Incomplete or
erroneous information may result in delay in the processing of your request., Please contim
response on additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of high hazard waste

-

samples for Proximate Analysis (moisture, volatile matter, fixed carbon) and Heating

Value by ASTM methods.

2. Definition and number of work units -involved (specify whether whole samples or
fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

58 high hazard waste samples.

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Superfund - Remedial Action




10.

11. Name of sampling/shipping contact:

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days.

Analytical protocol required (attach copy {f other th ;
this program): Py er than a protocol currently used in
Proximate Analysis by ASTM D3172.

matter by ASTM D3175, and fixed carbon by difference (ASTM D3172 Section 6.4).

This includes moisture by ASTM D3173; volatile

Analysis of Heating Value by ASTM D2015. (see attached)
~And g

Special technical instruction ({f outside protocol requirements i
names, CAS numbers, detection limits, etc.): ™ » Spectfy conpound

Samples may be toxic/flammable.

Analysis must be performed in conjunction with the Ultimate Analysis SAS for

this project.

» » / S,

Supply copies of raw data, bench sheets, calibration results, sample and QA/QC data

for each procedure. All records must be legible and sufficient to recalculate sample

values.

Other (use additional sheets or attach supplementary information, as needed):

Bob Phillips

Phone: 616/ 942-9600 EXT 263




I. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
- (+% or Conc.)
Moisture less than 1% I 20%
f Volatile Matter less than 1% I_20%
Fixed Carbon less than 1% by difference NA
| Heating Value 50 BTU/1b 1 20%

I'T. QC REQUIREMENTS

Audits Required Frequency of Audits Limits* (% or Conc.)
Duplicates 1 per 10 samples Z20%
Blanks 1 per 10 samples * 20% )

f NBS Reference Material 1 per 10 samples + 20%

ITIT. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

-

Rerun sample set if blanks, duplicates, or reference material exceeds QA/QC limits.

Contact: Jan Pels 312/ 353-2720 _or  Chuck Elly 312/ 353-9007

Please return this request to the Sample Management Office as soon as possible to expeqite
i processing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Qffice.



. QH'"’ Designation: D 3172 - 73 (Reapproved 1984)¢'

Standard Method for
Proximate Analysis of Coal and Coke®

This standard is issued under the fixed designstion D 3172; the nuraber immediately following the designation indicates the vear of
oniginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (¢) indicates an editorial change since the lagt revision or reapproval.

€1 Nors——Section 4 was added editorially in Sepember 1984,

1. Scope

1.1 This method covers the determination of moisture,
volatile matter, and ash and the calculation of fixed carbon
on coals and cokes sampled and prepared by prescribed
methods and analyzed according to ASTM established
procedures.

1.2 This standard may involve hazardous materials, oper-
ations, and equpiment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 346 Method of Collection and Preparation of Coke
Samples for Laboratory Analysis®

D 388 Classification of Coals by Rank?

D 2013 Method of Preparing Coal Samples for Analysis®

D 2234 Method for Collection of a Gross Sample of Coal?

D 3173 Test Method for Moisture in the Analysis Sample
of Coal and Coke?

D 3174 Test Method for Ash in the Analysis Sample of
Coal and Coke from Coal?

D 3175 Test Method for Volatile Matter in the Analysis
Sample of Coal and Coke?

! This method is under the jurisdiction of ASTM Commitiec D-5 oa Coal and
Coke and is the direct responsibility of Subcommitiee D05.21 oa Methods of
Analysis.

Current edition approved April 27, 1973, Published July 1973,

2 Annual Book of ASTM Siandards, Vol 05.0S.

3. Definition

3.1 proximate analysis of coal and coke—an assay of 1h,
moisture, ash, volatile matter, and fixed carbon as deter.
mined by prescribed methods. Other constituents such i
sulfur and phosphorus are not included.

4. Significance and Use

4.1 Methods, as herein described, may be used to establish
the rank of coals, to show the ratio of combustible 1o
incombustible constituents, to provide the basis for buving
and selling, and to evaluate for beneficiation or for other
purposes.

S. Sampling

5.1 Coal sample collection shall be in accordance with
Sections § and 6 of Classification D 388, if the proximaie
analysis is to be used for classification of coal by rank. In all
other cases, sample collection shall be in accordance with
Methods D 2234. Preparation shall be in accordance with
Method D 2013. Coke sampling shall be in accordance with
Method D 346.

6. Test Methods

6.1 Moisture—Test Method D 3173.

6.2 Ash—Test Method D 3174,

6.3 Volatile Matter—Test Method D 3175, If the modi-
fied procedure is required, the report should show that the
modified procedure was used.

6.4 Fixed Carbon—The fixed carbon is a calculated value.
It is the resultant of the summation of percentage moisture.
ash, and volatile matter subtracted from 100. All percentages
shall be on the same moisture reference base.

Fixed carbon, % = 100 — (moisture, %
+ ash, % + volatile matter. ¢!

The Amarican Society for Testing and Materials takes no poshion respecting the valicity of any patert rigits asserted in connection
with any tem mentioned in this standerd. Users of this standard are axpressly advised that determination of the vakidity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibilty.

This stancard is subject to revision at any time by the responsible technical committes and must be reviewed every five years and
# Not revised, sANer reapProved or withOrawn. YOur COMMents are invited sither for revision of this standard or for soditional standaros
and should be saoressed 10 ASTM Hesdquarters. Your comments wiff receive careful considerstion st 8 meeting of the respongidie
technical committes, wivch you mey attend. if you fesl that your comments have not 1eceived a faic hearing you should make your
vigws known 1o the ASTM Commities on Stancerds, 1916 Rece S1., Philsceiphia, PA 19103,
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qm}j Designation: D 3173 - 87¢'

Standard Test Method for

Moisture in the Analysis Sample of Coal and Coke'

Thisnudmlisi:uedunduth&xdddaaﬁonb]i?l:ﬂnnumwﬂyfmmwindicaustheywor
original adoption o, in the case of revision, the year of last revision. A aumber in parentheses indicates the yesr of last respproval. A
superscript epeilon (¢) indicates an editorial change since the last revision or reapproval,

¢! Nots—Section 7.1 was corrected editorially ia July 1988,

1. Scope

1.1 This test method covers the determination of moisture
in the analysis sample of coal or coke. It is used for
calculating other analytical results to a dry basis. When used
in comjunction with the air drying loss as determined in
accordance with Method D 2013 or Method D 346, esch
analytical result can be calculated to an as-received basis:

1.2 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of the user of this standard 10 establish
appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use. See Note.

1. Referenced Documents

2.1 ASTM Standards:

D 346 Method of Collection and Preparation of Coke
Samples for Laboratory Analysis®

D 2013 Method of Preparing Coal Samples for Analysis?

D 3180 Method for Calculating Coal and Coke Analyses
from As-Determined to Different Bases?

D 3302 Test Method for Total Moisture in Coal?

3. Summary of Method

3.1 Moisture is determined by establishing the loss in
weight of the sample when heated under rigidly coutrolled
conditions of temperature, time and atmosphere, sample
weight, and equipment specifications.

4. Significance and Use

4.1 Moisture as determined by this test method is used for
calculating other analytical results to a moisture free basis
using procedures in Method D 3180. Moisture percent
determined by this test method may be used in conjunction
with the air-dry moisture loss determined in Method D 2013
and Test Method D 3302 to determine total moisture in
coal. Total moisture is used for calculating other analytical
results to “as received™ basis using Method D 3180. Mois-
ture, ash, volatile, matter, and fixed carbon percents consti-

' This tert method is under the jurisdiction of ASTM Commitiee D-$ on Coal
and Coke and is the direct responsibality of Subcommittee D05.21 on Methods of
Analysis.

Current edition approved June 8. 1987. Published August 1987. Onginally
Published as D 3173 - 73. Last previous edition D 3173 - 85.

! Annual Book of ASTM Siandards. Yol 05.05.
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tute the proximate analysis of coal and coke.

S. Amalysis Sample

5.1 The analysis sample is that sample which has been
pulverized to pass 250-um (No. 60) sieve. Weigh ard
record the percent passing through the sewe.

6. Apperatus

6.1 Drying Oven, for coal samples:

6.1.1 For determining the moisture of coal, the oven shall
be so constructed as to have a uniformm temperature in all
parts, have a minimum of air space, and be capable of
temperature regulation between the limits of 104 and 110°C.
It may be of the form shown in Fig. 1. Provision shall be
made for renewing the reheated air in the oven at the rate -
two to four times a minute, with the air dried as definec
7.1.

6.1.2 In the oven shown in Fig. 1, the door should contain
1 hole of approximately % in. (3.2 mm) in diameter near the
bottom to permit a free flow of air through the oven space.

6.2 Drying Oven, for coke samples. For determining the
moisture of coke, an ordinary drying oven with openings for
natural air circulation and capable of temperature regulation
between limits of 104 and 110°C may be used.

6.3 Capsules, with covers. A convenient form, which
allows the ash determination to be made on the same
sample, is a porcelain capsule, % in. (22 mm) in depth and
1% in. (44 mm) in diameter, or a fused silica capsule of
similar shape. These capsules shall be used with a well-fitting
flat aluminum cover, illustrated in Fig. 2. Platinum crucibles
or glass capsules with ground-glass caps may also be used.
They should be as shallow as possible, consistent with
convenient handling.

7. Reagents
"~ 7.1 Dry Air—Air used 10 purge the drying oven should be
dried to a moisture content of 1.9 mg/L or less. (Dew point
~=10°C or less.) Any desiccant or drying method capable of
achieving this degree of dryness is suitable.

7.2 Desiccants—Materials suitable for use in the desic-
cator may be chosen from the following:

7.2.1 Anhydrous Calcium Sulfate (0.004 mg/L).

7.2.2 Silica Gel.

7.2.3 Magnesium Perchlorate (0.0005 mg/L).

7.2.4 Sulfuric Acid, Concervrated (0.003 mg/L).

7.2.5 The desiccant must be kept fresh enough to assure
that the air in the desiccator is dry as defined in 7.1. Values
in parentheses ( ) are literature values for the residual



€ 3173

Note-—Details in U.S. Bureau of Mines Bulletin No. 492, 1951, p 6
FIG. 1 Moisture Oven

—

FIG. 2 Capsule for Use in Determining Moisture

amount of moisture in air at equilibrium with these desic-
cants.

NoTe—Warning: Sulfuric acid is corrosive and can cause severe
damage to eyes. skin, and clothing. Magnesium perchiorate is a strong
oxidant and can react violently with organic materials.

8. Procedure for Sample Passing a 250-um (No. 60) Sieve
8.1 Heat the empty capsules under the conditions at

which the sample is to be dried, place the stopper or cover op
the capsule, cool over a desiccant for 15 to 30 min, ang
weigh. Dip out with a spoon or spatula from the sampi,
bottle approximately | g of the sample. Put this quickly :nig
the capsule, close, and weigh at once to the nearest = 0.1 mg

8.2 An alternative procedure for weighing the sampie
{more subject to error) is as follows: After transferring an
amount of the sample slightly in excess of | g, bring 1o
exactly 1 g in weight (£0.5 mg) by quickly removing the
excess weight of the sample with a spatula. The utmos;
dispatch must be used in order to minimize the exposure of
the sample until the weight is determined.

8.3 After removing the covers, quickly place the capsule,
in a preheated oven (at 104 to 110°C) through which passes 3
current of dry air. (The current of dry air is not necessan for
coke.) Close the oven at once and heat for | h. Open the
oven, cover the capsules quickly, cool in a desiccator over
desiccant, and weigh as soon as the capsules have reached
room temperature.

8.4 Use the percentage of moisture in the sample passing a
250-um (No. 60) sieve to calculate the results of the other
analyses to a dry basis.

9. Calculations

9.1 Calculate the percent moisture in the analysis sample
as foliows: .

Moisture in analysis sample, % = [(4 — B)/4] x 100

where:
A = grams of sample used, and
B = grams of sample after heating.

10. Precision and Bias

10.1 The following criteria should be used for judging the
acceptability of results:

10.1.1 Repeatability—Duplicate results by the same labo-
ratory should not be considered suspect unless they differ by
more than 0.2 % for coals having less than 5§ % moisture and
0.3 % for coals having more than § % moisture.

10.1.2 Reproducibility—The results submitted by two or
more laboratories should not be considered suspect unless
they differ by more than 0.3 % for coals having less than 5 %
moisture and 0.5 % for coals having more than 5 % mois

ture.
10.1.3 Bias—Centified standards are not available for the
determination of bias by this test method.

_ The Amercan Society for Testing and Materials takes 10 position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standerd are expressly advised that determination of the validity of any such
patert rights, and the risk of infringement of such rights, are entirely their own responsibility.

This stancard is subject (o revision & any time by the responsible technicel committes and must be reviewed every five years and
# not revised, sither 1eapproved Or withGrawn. Your COmMments are invited either for revision of thig standard or for 8dditions’ stancards
and shouid be scdressed to ASTM Hesdquarters. Your comments will receive carehs consicerstion &t 8 meeting of the responsible
technical commites, which you may sitend. If you feel that your COmMents have not receved & fair hearing you Should make your
view3s known 1o the ASTM Commitiee on Standards, 1916 Rece SI., Philscelphia, PA 19103,
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qﬂn’ Designation: D 3175 - 82

Standard Test Method for

Volatile Matter in the Analysis Sample of Coal and

Coke'

This standard is issued under the fixed designation D 3178; the number immediately following the designation indicates the vear of
onginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the iast revision or reapproval.

1. Scope

1.1 This method determines the percentage of gaseous
products, exclusive of moisture vapor, in the analysis sample
which are released under the specific conditions of the test.

2. Referenced Document

2.1 ASTM Standard:
D3173 Test Method for Moisture in the Analysis Sample
of Coal and Coke?

3. Summary of Method

3.1 Volatile matter is determined by establishing the loss
in weight resulting from heating a coal or coke under rigidly
controlled conditions. The measured weight loss, corrected
for moisture as determined in Test Method D 3173 estab-
lishes the volatile mater content. Two procedures are
described to permit conformity with differences in sample
behavior.

4. Significance and Use

4.1 Volatile matter, when determined as herein described,
may be used to establish the rank of coals, to indicate coke
vield on carbonization process, to provide the basis for
purchasing and selling, or 10 establish buming characteris-
tics.

5. Definition

5.1 sparking fuels—within the context of this standard,
fuels that do not yield a coberent cake as residue in the
volatile matter determination but do evolve gaseous products
at a rate sufficient to mechanically carry solid particles out of
the crucible when heated at the standard rate. Such coals
normally include all low-rank noncaking coals and lignites
but may also include those anthracites, semianthracites,
bituminous, chars and cokes that lose solid particles as
described above. These are defined as “sparking fuels”
because particles escaping at the higher temperatures may
become incandescent and spark as they are emitted.

6. Apparatus

6.1 Platinum Crucible, with closely fitting cover, for coal.
The crucible shall be of not less than 10 or more than 20-mL

! This method is under the jurisdiction of ASTM Committee D-$ on Coal and
Coke and is the direct responsibility of Subcommittee D0S.21 on Methods of
Analysis.

Current edition approved Aug. 27, 1982, Published December 1982, Originally
published as D 3175 - 73. Last previous edition D 3175 - 77,

* Annual Book of ASTM Siandards. Vol 05.05.

capacity, not less than 25 or more than 35 mm in diameter,
and not less than 30 or more than 35 mm in height.

6.2 Platinum Crucible, with closely fitting cover, for coke
The crucible shall be of 10-mL capacity, with capsule cover
having thin flexible sides fitting down into crucible. Or the
double-crucible method may be used, in which the sample is
placed in 10-mL platinum crucible, which is then covered
with another crucible of such a size that it will fit closely 1o
the sides of the outer crucible and its bottom will rest /3 to -
in. (8.5 to 12.7 mm) above the bottom of the outer crucible.

6.3 Vertical Electric Tube Furnace, for coal or coke. The
furnace may be of the form shown in Fig. 1. It shall be
regulated to maintain a temperature of 950 = 20°C in the
crucible, as measured by thermocouple positioned in the
furnace.

7. Procedure

7.1 Procedure for Nonsparking Coals and Cokes:

7.1.1 Weigh 1 g of the sample in a weighed platinum
crucible, close with a cover (Note 1), place on platinum or
Nichrome-wire supports and insert directly into the furnace
chamber, which shall be maintained at a temperature of 950
%+ 20°C, and lower immediately to the 950 zone. Regulation
of the temperature to within the prescribed limits is critical.
After the more rapid discharge of volatile matter has
subsided as shown by the disappearance of the luminous
flame or, in the case of coke after 2 or 3 min, inspect the
crucible (Note 2) to verify the lid is still properly seated. If
necessary, reseat the lid to guard against the admission of air
into the crucible. Do this as rapidly as possible by raising tht
crucible to the top of the furnace chamber, reposition the lid
(Note 3) to more perfectly seal the crucible, then lower
immediately back 1o the 950 zone. Afier heating for a totai of
exactly 7 min, remove the crucible from the furnace and
without disturbing the cover, allow it to cool. Coke should be
cooled in a desiccator. Weigh as soon as cold. The percentage
loss of weight minus the percentage moisture equals the
volatile matter.

Nore 1—The cover should fit closely enough so that the carbor
deposit from bituminous, subbituminous, and lignite coals does nd
burn away from the under side.

NOTE 2—Inspection of the crucible may be aided by the use of
mirror held above the furnace well.

NoTE 3—With some strongly caking low-volatile and medium
volatile biturninous coals, the coke button may be broken with explosivt
violence, due 10 the liberation of volatile matter withia the button. Th#
is usually designated as “popping.” Such popping may blow the lid of
the crucible and cause mechanical losses of the coked material. Whe
such popping is observed, the determination shall be rejected and ¥
1est repeated until popping does not occur.
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FIG. 1 Eiectric Furnace for Determining Volatile Matter

1.2 Modified Procedure for All Sparking Fuels:

7.2.1 Fuels that do not cake or cake weakly when volatile
matter is determined shall be watched closely for sparking
during the heating period (Note 2); also, at the end of the test
the crucible cover shall be inspected for ash deposits, and the
presence of such deposits shall be considered as evidence of
Sparking.

7.2.2 All fuels that spark when the volatile is determined
by the methods described in 7.1 shall be treated as follows:
The sample shall be given a preliminary gradual heating such
that a temperature of 600 + 50°C is reached in 6 min (Note

301

4). After this preliminary heating the sample shall be heated
for exactly 6 min at 950 + 20°C. If sparking is then observed,
the determination shall be rejected and the test repeated until
no sparking occurs either during the preliminary heating or
during the 6-min period at 950°C. Remove the crucible from
the furnace, cool on a meual cooling block (Note 5) and
weigh. The percentage loss in weight minus the percent
moisture in accordance with Test Method D 3173, is the
volatile matter. All analyses by this method shall be so
marked when reported to indicate that the modified proce-
dure was used.
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Note 4—If a wbular furnace of the Fieldner type (Fig. 1) is used for
the determination of volstile matter, the preliminary gradual heating
may be accomplished by moving the crucibie 10 predetermined positions
in the cooler top zone of the furnace. Due to variations in the heating
characieristics of the furnace, the operator must predetermine by
thermocoupie the proper positions to meet a preliminary hesting rate as
specified in 7.2.2. A mechanical device 10 lower the crucible into the
furnace may be used to facilitate control of the lowering operation.

Norte 5—To ensure uniformity of resuhts, the cooling period should
be kept constant and should aot be prolonged beyond 15 min.

8. Calculations
8.1 Calculate the weight loss percent as follows:
. Weight loss, & = (4 - B)/A x 100
where:
A = weight of sample used, g, and
B = weight of sample after heating, g.
8.2 Calculate the volatile matter percent in the analysis
samples as follows:
Volatilemttcrinanalys‘ssample.% wC=D
where:

C = weight loss, %, and
D = moisture, %.

9. Precision

9.1 The following criteria should be used for judging th,
acceptability of results:

9.1.1 Repeatability—Duplicate results by the same labo.
ratory should not be considered suspect unless they differ b,
more than the following percentages:
High-temperature coke
Anthracite
Semianthracite, bituminous coal, low-temperature coke, and chars
Subbituminous 0.7
Lignite and pest 1.0

9.2.1 Reproducibility—The results submitted by two o
more laboratories should not be considered suspect unless
they differ by more than the following percentages:
High-temperature coke
Anthnacite
Sebbivem:

Lignite snd pest

0.2
0.3
0.8

04
0.6
1.0
14
2.0

mmmurmwmmmmmmnmdmmmmwmm

with any Remn mentioned in this standerd. Users of this standard are expressly aovieed

that determinetion of the validity of any such

patent nights, and the risk of infringement of such rights, are ertirely their own responsiilty.

This standerd is subject 10 revision at any time by the responaible technical conunities and must be reviewed svery five yeers and
¥ ot reviesd, elther reapproved or withcdrevn. Your comments ere invited elther for revision of this standard or for scditional standards
and should De addressed (10 ASTM HesdGQuarters. Your commants will receive careful consideration &t 8 mesting of the responsible
technical commiliee, which you may sttend. ¥ you feel that your comments have not received & fair hearing you showld make your
views known o the ASTM Committes on Standerds, 1916 Race SL, Philsceiphia, PA 19103.
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qgn, Designation: D 2015 - 85

Standard Test Method for

GROSS CALORIFIC VALUE OF COAL AND COKE BY THE
ADIABATIC BOMB CALORIMETER'

This standard is issued under the fixed designation D 20)§; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsiloa («) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the determination
of the gross calorific value of coal and coke by
the adiabatic bomb calorimeter.

1.2 The values stated in SI units are to be
regarded as the standard.

1.3 This standard may involve hazardous ma-
terials, operations, and equipment. This standard
does not purport to address all of the safety prob-
lems associated with its use. It is the responsibil-
ity of whoever uses this standard to consult and
establish appropriate safety and health practices
and determine the applicability of regulatory limi-
tations prior 10 use. Specific precautionary state-
ments are given in Section 9.

2. Applicable Documents

2.1 ASTM Siandards:

D 121 Definitions of Terms Relating 10 Coal
and Cokée?

D 346 Method of Collection and Preparation
of Coke Samples for Laboratory Analysis®

D 1193 Specification for Reagent Water®

D 2013 Method of Preparing Coal Samples for
Analysis®

D 3173 Test Method for Moisture in the Anal-
ysis Sample of Coal and Coke?

D 3177 Test Methods for Total Sulfur in the
Analysis Sample of Coal and Coke?

D 3180 Method for Caiculating Coal and Coke
Analyses from As-Determined to Different
Bases?

D 4239 Test Method for Sulfur in the Analysis
Sample of Coal and Coke Using High
Temperature Tube Fumace Combustion
Methods?

E 1 Specification for ASTM Thermometers*

E 144 Recommended Practice for Safe Use of
Oxygen Combustion Bombs®

3. Terminology

3.1 Definitions:

3.1.1 calorific value—the heat produced by
combustion of a unit quantity of a subsiance
under specified conditions. It is expressed in this
test method in British thermal units per pound
{Btu/1b). Calorific value may also be expressed
in calories per gram (cal/g) or in the International
Systein of Units (SI), joules per gram (J/g), when
required. The unit equivalents are given in Table
1.

3.1.2 gross calorific value (gross heat of com-
bustion at constant volume) Q, (gross)—see Del-
initions D 121.

3.1.3 nret calorific value (net heat of combus-
tion at consiant pressure) Q, (net)—see Defini-
tions D 121.

3.1.4 calorimeter—as used in this test method,
coansists of the bomb and its contents, the calo-
rimeter vessel (bucket) with stirrer, the water in
which the bomb is immersed, and the portions
of the thermometer and the ignition Jeads within
the calorimeter vessel.

3.2 Description of Terms Spexific to This
Standard:

3.2.1 corrected temperature rise—the temper-
ature change of the calorimeter caused by the
process that occurs inside the bomb, that is, the
observed temperature change corrected for var-
ious effects as noted in 10.4.1.

NOTE 1—Temperature is measured in either degrees

! This test method is under the jurisdiction of ASTM Com-
mittee D-$ on Coal and Coke and is the direct responsibility of
Subcommittee DO0S.2) on Methods of Analysis.

Current edition approved Aug. 23. 1985, Published October
1985. Originaily published as D 2015 - 62 T. Last previous edi-
tion D 2015 - 77(1978).

2 Annual Book of ASTM Siandards. Vol 05.05.

Y Annual Bovk of ASTM Siandards, Vol 11.01.

¢ Annual Buvk of ASTM Standards. Vol 14.01.
Y Annual Buok of ASTM Standards, Vol 14.02,

457
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Celsius or degrees Fahrenheit Thermometer correc-
uouwuwﬁd?mmmyuw
in ohms or other arbitrary uaits instead of degrees.
Counsistent units must be used in stndardization and
the actual calorific value determinstion. If arbitrary
units other than degrees Celsius or Fahrenheit are used,
the temperature iaterval over which all tests are made,
must oot vary 30 much that an error greater than
0.001°C would be caused.

3.2.2 energy equivalent, heas capacity, or wa-
ter equivalent—the energy required 10 raise the
temperature of the calorimeter one arbitrary unit.
This is the quantity that, when multiplied by the
corrected temperature rise, then adjusted for ex-
traneous heat effects, and divided by the mass of
the sample, gives the gross calorific value,

Note 2—Energy units for quantities listed through-
out this test method are such that the number of energy
units per gram of sample corresponds exactly to the
number of Btu's per pound of sample. For brevity these
are referred to as Btu's. The actual energies are smaller
than those stated by the ratio of the aumber of pounds
per gram (1/453.59). The energy equivalent of the
calonmeter has the units (Bru/lb) times (g/degree).
Conversion to other units is discussed in Appendix
?(ll. Time is expressed in minutes. Mass is expressed
in grams.

4. Summary of Method

4.1 Calorific value is determined in this test
method by burning a weighed sample, in oxygen,
in a calibrated adiabatic bomb calorimeter under
controlled conditions. The calorimeter is stan-
dardized by burning benzoic acid. The calorific
value of the sample is computed from tempera-
ture observations made before, during and after
combustion, making proper allowances for beat
contributed by other processes, and for ther-
mometer and thermochemical corrections.

Nors 3—Oxidation after sampling of susceptible
low-rank coal or lignite may result in a reduction of
calorific value. Unnecessary exposure of the sampie to
air from the time of sampling or delay ia analysis shall
be avoided.

S. Significance and Use

5.1 The gross calorific value is used to com-
pute the total calonific content of the quantity of
coal represented by the sample for payment pur-
poses, provided the buyer and the seller mutually
agree upon this.

5.2 The gross calorific value is used in com-
puting the calorific value versus sulfur coatent to
determine if the coal meets regulatory require-
ments for industrial fuels.

5.3 The gross calorific value may be used for
evaluating the effectiveness of beneficiation proc-
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esses, or for research purposes.

6. Apparatus and Facilities

6.1 Test Space, shall be a room or area free
from drafts and that can be kept at a reasonably
uniform temperature for the time required for
the determination. The apparatus should be
shielded from direct sunlight and radiation from
other heat sources. Thermostatic coatrol of room
temperature and controlled relative humidity are
desirable.

6.2 Combustion Bomb, shall be coustructed
of materials that are not affected by the combus-
tion process or products sufficiendy to introduce
measureable heat input or alteration of end prod-
ucts. The bomb must be designed so that all
liquid combustion products can be completely
recovered by washing the inner surfaces. There
must be no gas leakage during a test. The bomd
must be capable of withstanding a hydrostatic
pressure test of 20 MPa (3000 psig) at room
temperature without stressing any part beyond
its elastic limit.

6.3 Balance, shall be a laboratory balance hav-
ing capability to weigh the sampie to the nearest
0.000! g. The balance should be checked period-
ically to determine is accuracy.

6.4 Calorimeter Vessel, shall be made of metal
with a tamish-resistant coating, and with all outer
surfaces highly polished. Its size shall be such that
the bomb will be completely immersed in water
when the calorimeter is assembled. It shall have
a device for stirring the water thoroughly and at
a uniform rate, but with minimum heat input
Continuous stirring for 10 min shall not raise the
calorimeter temperature more than 0.01°C
(0.02°F) starting with identical temperatures in
the calorimeter, room, and jacket. The immersed
portion of the stirrer shall be coupled to the
outside through a material of low-heat conduc-
tivity.

6.5 Jacket, shall be a double-walled, water-
filled jacket fully enclosing the calorimeter. The
sides, top, and bottom of the calorimeter vessel
shall be approximately 10 mm from the inner
wall of the jacket to minimize convection cur-
rents. Mechanical supports for the calorimeter
vessel shall provide as little thermal conduction
as possible. The jacket shall have a device for
stirring the water thoroughly and at a uniform
rate with minimum heat input.

6.6 Thermometers, used to measure tempera-
ture in the calorimeter and jacket shall be any of
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the following types or combinations thereof:

6.6.1 Liguid-in-Glass Thermometers, con-
forming to the requirements for ASTM Ther-
mometers 56C, 56F, 116C, or 117C as prescribed
in Specification E 1. The thermometers shall be
tested for accuracy against a known standard
(preferably by the National Bureau of Standards).
For Thermometers 56C and S6F the calibration
should be at intervals no larger than 2.0°C or
2.5°F over the entire graduated scale. The maxi-
mum difference in correction between any two
test points shall be no more than 0.02°C or
0.05°F. For Thermometers 116C and 117C, the
calibration shouid be at intervals no larger than
0.5°C over the entire calibrated range. The max-
imum difference in correction between any two
test points shall not be more than 0.02°C.

6.6.2 Beckman Differential Thermometer,
(glass enclosed scale, adjustable), having a range
of approximately 6°C in 0.01°C subdivisions
reading upward and conforming to the require-
ments for Thermometer 115C, as prescribed in
Specification E 1, may be used. Each of these
thermometers shall be tested for accuracy against
a known standard (preferably by the National
Bureau of Standards) at intervals no larger than
1°C over the entire graduated scale. The maxi-
mum difference in the correction between any
two test points shall not be more than 0.02°C.

6.6.3 Other Thermometers, of an accuracy
equal to or better than 0.001°C, such as platinum
resistance or linear thermistor thermometers, are
satisfactory and may be used if properly cali-
brated. A Wheatstone bridge and galvanometer
capabie of measuring resistance to 0.0001 Q are
necessary for use with 25 Q platinum resistance
thermometers.

6.7 Thermometer Accessories—A magnifier is
required for reading liquid-in-glass thermometers
to one-tenth of the smallest scale division. This
shall have a lens and holder designed 30 as to
introduce no significant errors due to parallax.

6.8 Sample Holder, shall be an open crucible
of platinum, Quartz, or acceptable base-metal
alloy. Base-metal alloy crucibles are acceptable,
if after a few preliminary firings, the weight does
not change significantly between tests.

6.9 Ignition Wire, shall be 100 mm of 0.16
mm diameter (No. 34 B & S gage) nickel-chro-
mium (Chromel C) alloy or iron wire. Platinum
or palladium wire, 0.10 mm diameter (No. 38 B
& S gage), may be used, provided constant igni-
tion energy is supplied. The length, or mass, of
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the ignition wire shall remain constant for all
calibrations and calorific value determinations.

6.10 Ignition Circuit, for ignition purposes
shall provide 6 to 16 V alternating or direct
current to the ignition wire. An ammeter or pilot
light is required in the circuit to indicate when
current is flowing. A step-down transformer, con-
nected 10 an alternating current lighting circuit
or batteries, may be used.

6.11 Buret, used for the acid titration shall
have 0.1-mL divisions.

6.12 Automated Controller and Temperature
Measuring Accessories, may be used.

7. Reagents

7.1 Reagent Water, conforming to Type Il of
Specification D 1193, shall be used for prepara-
tion of reagents and washing of the bomb inte-
rior.

7.2 Purity of Reagents, reagent grade chemi-
cals shall be used in all tests. Unless otherwise
indicated, it is intended that all reagents shall
conform to the specifications of the Committee
on Analytical Reagents of the American Chemi-
cal Society where such specifications are avail-
able.* Other grades may be used, provided it is

first ascertained that the reagent is of sufficiently

high purity to permit its use without lessening
the accuracy of the determination.

1.3 Benzoic Acid, (C(H;COOH), shall be the
National Bureau of Standards benzoic acid. The
crystals shall be pelleted before use. Commer-
cially prepared pellets may be used provided they
are made from National Bureau of Standards
benzoic acid. The value of heat of combustion of
benzoic acid for use in the calibration calcula-
tions shall be in accordance with the value listed
in the National Bureau of Standards certificate
issued with the standard.

7.4 Methy! Orange. Methyl Red, or Methyl
Purple Indicator, may be used to titrate the acid
formed during combustion. The indicator used
shall be the same for both calibration and calor-
ific value determinations.

7.5 Oxygen. shall be free of combustible mat-
ter. Only oxygen manufactured from liquid air,
guaranteed to be greater than 99.5% pure,

"chnl Chernicals, American Chemical Society Specifi-
ations.” Am. Chemical Soc., Washingion, DC. For suggestions
on the testing of reagents not listed by the American Chemical
Society, see “Reagent Chemicals and Standards,” by Joseph
Rosin, D Van Nostrand Co., Inc.. New York, NY, and the
“United Sutes Pharmacopeia.”
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should be used. Oxygen made by the electrolytic
process may contain a small amount of hydrogen
rendering it unfit without purification.

7.6 Sodium Carbonate Standard Solution,
(Na2;CO,), should be dried for 24 h at 105°C.
Dissolve 20.9 g in water and dilute to0 | L. One
millilitre of this solution is equivalent to 10.0 Btu
in the nitric acid (HNO,) titration.

8. Sample

8.1 The sample shall be the material pulver-
ized to pass No. 60 (250-um) sieve, prepared in
accordance with either Mehod D 346 for coke,
or Method D 2013 for coal.

8.2 A separate portion of the analysis sample
should be analyzed simultaneously for moisture
content in accordance with Method D 2013 and
Test Method D 3173, so that calculation to other
bases can be made.

8.3 Sulfur analysis shall be made in accord.
ance with Test Methods D 3177,

9. Safety Precautions

9.] The following precautions are recom-
mended for safe calorimeter operation. Addi-
tional precautions are given in Recommended
Practice E 144. Also consult the calorimeter
manufactyrer’s installation and operating man-
uals before using the calorimeter.

9.2 The mass of coal or coke sample and the
pressure of the oxygen admitted to the bomb
must not exceed the manufacturer’s recommen-
dations.

9.3 Bomb parts should be inspected carefully
after each use. Threads of the main closure
should be checked frequently for wear. Cracked
or significantly worn parts should be replaced.
The bomb should be returned to the manufac-
turer occasionally for inspection and possible
proof firing.

9.4 The oxygen supply cylinder should be
equipped with an approved type of safety device,
such as a reducing valve, in addition to the needle
valve and pressure gage used in regulating the
oxygen feed to the bomb. Valves, gages, and
gaskets must meet industry safety code. Suitable
reducing valves and adaptors for 3 to 4MPa (300
to 500-psi) discharge pressure are obtainable
from commercial sources of compressed gas
equipment. The pressure gage shall be checked
periodically for accuracy.

9.5 During ignition of a sample, the operator
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must not permit any portion of her/his body to
extend over the calorimeter.

9.6 When combustion aids are employed, ex-
treme caution must be exercised not to exceed
the bomb manufacturer’'s recommendations and
to avoid damage to the bomb. Do not fire loose
flufty material such as unpelleted benzoic acid,
unless mixed with the coal sample.

9.7 Do not fire the bomb i the bomb has been
dropped or turned over after loading, or if there
is evidence of a gas leak when the bomb is
submerged in the calorimeter water.

9.8 For manually operated calorimeters, the
ignition circuit switch shall be of the momentary
double-contact type, normally open, except when
held closed by the operator. The switch should
be depressed only long enough to fire the charge.

10. Standardization

10.1 The calorimeter is standardized by com.
bustion of benzoic acid.

10.2 Determine the energy equivalent of the
calorimeter for a specific temperature rise as the
average of a series of ten individual runs made
over a period of not less than 3 days nor more
than § days. To be acceptable, the standard de-
viation of the series shall be 6.5 Btu/°C (3.6 Bt/
°F) or less (see Table 2). For this purpose, any
individual test may be discarded only if there is
evidence indicating incomplete combustion. If
this limitation is not met, investigate for the
source of the problem, correct it, then repeat the
entire series to obtain a standard deviation within

benzoic acid in each series to0 yield approximately
the same temperature rise as that obtained with
the coal tested in the same laboratory. The usual
range of masses is 0.9 to 1.3/g. Weigh the pellet
to the nearest 0.0001 g in the sample holder in
which it is to be burned, and record the weight
as the mass.

10.3.2 Riase the bomb, invert to drain, and
leave undried. Add 1.0 mL of water to the bomb
prior to assembly for a determination.

10.3.3 Connect 2 measured length of ignition
wire to the ignition terminals, with enough slack
to allow the ignition wire to maintain contact
with the sample.

10.3.4 Assembie the bomb and charge it with
oxygen to a consistent pressure between 2 to 3
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MPa (20 and 30 atm). This pressure must remain
the same for each calibration and each calorific-
value determination. Admit the oxygen slowly
into the bomb so as not to blow powdered ma-
terial from the sample holder. If the pressure

exceeds the specified pressure, do not proceed:

with the combustion. Instead, detach the filling
connection, exhaust the bomb in the usual man-
ner, and discard the sample.

10.3.5 Fill the calorimeter vessel (bucket) with
the measured (or weighed) quantity of water
adjusted from 1.0 to 2.0°C (2.0 to 4.0°F) below
room temperature, but not lower than 20°C
(68°F). Use the same mass of water in each test
weighed to +0.5 g For 2000-mL calorimeters,
the proper quantity can be obtained by use of 2
volumetric flask calibrated to deliver 2000 £ 0.5
mL. As the density of water varies with temper-
ature, make suitable corrections if the water tem-
perature varies from the temperature at which
the flask was calibrated. Place the assembied
bomb in the calorimeter vessel. Check that no
oxygen bubbles are leaking from the bomb. Place
the calorimeter vesse! in the jacket; connect the
electrodes; place the stirrers, thermometers, and
cover in position. Start the stirrers and continue
to operate them throughout the determination.
Examine the thermometers for liquid separation
and correct any separation before proceeding.
The starting temperature should be within
+0.5°C (0.9°F) of that used in analysis of coal or
coke samples.

NoTE 4—Chexk all liquid-in-glass thermometers at
jeast daily for defects, for example, cracked glass, etc.

10.3.6 Allow 5 min for attainment of eguilib-
rium. Adjust the jacket temperature to match the
calorimeter temperature within 0.01°C (0.02°F)
and maintain for 3 min. Use a magnifier when
using ASTM Bomb Calorimeter Thermometers
56C or 56F, and estimate all readings (except
those during the rapid-rise period) to the nearest
0.002°C or 0.005°F. Estimate ASTM Thermom-
eters 115C, 116C, or 117C readings to 0.001°C,
and 25 Q resistance thermometer readings to the
nearest 0.0001 Q. Tap mercury thermometers
(for instance, with a pencil) just before reading
to avoid errors caused by mercury sticking to the
walls of the capillary. Record the “initial temper-
ature™, £, 20°C (68°F) or higher, to within one-
tenth of the smallest thermometer subdivision
and ignite the charge. Adjust the jacket temper-
ature to match that of the calorimeter tempera-
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ture during the period of rise; keep the two
temperatures as nearly equal as possible during
the rapid risc and adjust to within 0.01°C (0.02°F)
when approaching the final equilibium temper-
ature. Take calorimeter temperature readings at
l-min intervals until the same temperature,
within one-tenth of the smallest thermometer
subdivision, is observed in three successive read-
ings. Record this as the “final temperature™, ¢

10.3.7 Open the cover and remove the bomb.
Release the pressure at a uniform rate, such that
the operation will require not less than | min.
Open the bomb and examine the bomb interior.
Discard the test if unbumed sample or sooty
deposits are found. Wash the interior of the bomb
with distilled water containing the titration indi-
cator, until the washings are free of acid, and
titrate the washings with standard sodium car-
bonate solution.

10.3.8 Remove and measure, or weigh, the
combined pieces of unburned ignition (firing)
wire and subtract from the original length, or
weigh to determine the wire consumed in firing.
If the wire is weighed, remove the ball of oxidized
metal from the end of each piece of wire before

ehi

10.4 Calculations:

10.4.1 Temperature Rise—Using data ob-
tained as prescribed in 10.3.6, compute the cor-
rected temperature rise, Z, as follows:

==+ C+C, n

where:

t = corrected temperature rise, °C or °F,

t; = initial temperature reading at time of fir-
ing,

& = final temperature reading,

C. = thermometer emergent stem correction, if
required (see Note 5 and Annex Al.1.4,
and

C, = thermometer setting correction, if re-
quired (see Note S and Annex A1.1.3)

Nots 5—With all mercury-in-glass thermometers,
1t is necessary to make corrections if the total calorific

value is altered by 5.0 Btu or more. This represents a

change of 0.001°C or 0.002°F in a calorimeter using

approximately 2000 g of water. Beckmann thermome-
ters also require a setting correction and an emergent
stern correction (Annex Al.1.3 and Al.].4). Solid-stem

ASTM Thermometers 56C and $6F do not require
emergent stemn corrections if all tests, including stan-

dardization, are performed within the same $5.5°C

(10°F) interval. If operating temperatures range beyond
this limit, a differential emergent stem correction (An-
nex Al.1.4) must be applied to the correcied temperns-
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ture rise, 4, in all tests including standardization.
10.42 Thermochemical Corrections (see Ap-

pendix X1.1, X1.2, and X1.3>—Compute the

following for each test:

€, = correction for the heat of formation of

HNQ,, in Btu. Each millilitre of standard '

Na;CO, is equivalent to 10.0 Btu, and
& = correction for heat of combustion of firing
wire, in Btu (Noee 6).
0.41 Bru/mm or 2.6 Btu/mg for No. 34 B
& S gage Chromel C.
0.49 Btu/mm or 3.2 Btu/mg for No. 34 B
& S gage iron wire.
Nore 6—There is no correction for platinum wire
provided the ignition energy is constant.
10.4.3 Compute the calorimeter energy equiv-
alent, E, by substituting in the following
E=[Hp)+ a + &/t Q@
where:

. E = calorimeter energy equivalent (Note 8),

H = best of combustion of benzoic acid, as
stated in the National Buresu of Standards

* . Certificate, Btu/1b in air,

£ = mass (weight in air) of benzoic acid, g,

e, = titration correction (10.4.2),

€; = fuse wire correction (10.4.2), and

t = comrected temperature rise.

Nortt 7-Using the uaits and corrections as given
im 104.]1 and 10.4.2, the energy equivalent of the
calorimeter is such that the calorific value of the coal
sample will be obtained directly in British thermal units
per pound when the mass of sample is taken in grams.
The units of the energy equivalent are therefore: (Btu/
Ib) times (g/deg).

10.5 Repeat the procedure for a total of ten
determinations. Compute the standard deviation
as illustrated in Table 2.

11. Restandardization

11.1 Make checks on the energy equivalent
value after changing the oxygen supply, after
changing any part of the calorimeter, and at least
once a month otherwise,

11.1.1 If 3 single new determination differs
from the old value by 6 Btu/°C (4 Btu/"F), the
old standard is suspect, thereby requiring a sec-
ond test,

11.1.2 The difference between the two new
determinations must not exceed 8 Btu/°C (5 Btu/
*F), and the average of the two new determina-
tions must not differ from the old standard by
more than 4 Btu/"C (3 Btu/°F). If these require-
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ments are met, do not change the calorimeter
standard,

11.1.3 If the requirements given in 11.1.2 are
Bot met, two more determinations must be rua.
The range of the four values must not exceed 14
Btu/°C (8 Bru/"F), and the average of the four
new determinations must not differ from the old
standard value by more than 3 Bru/"C (2 B/
°F). If these requirements are met, do not change
the calorimeter standard.

11.1.4 If the requirements given in 11.1.3 are
not met, a fih and sixth determination must be
run. The range of the six new values must not
exceed 17 Btu/"C (10 Bw/"F), and the average
of the six new values must not differ from the
old standard vaiue by more than 2 Btu/"C (2
Btu/°F). If these requirements are met, do nat
change the calorimeter standard.

11.1.5 If the requirements given in 11.1.4 are
not met, four more determinations must be run
to complete a series of ten runs. The range of
these ten results must not exceed 20 Btu/°C (12
Btu/"F), and the average of the ten new standards
must not differ from the old standard by more
than 1 Beu/°C (1 Btu/°F). If these requirements
are met, do not change the calorimeter standard.

11.1.6 If the requirements given in 11.1.5 are
not met, the average value from the ten new
values must be used for the new standard energy
equivalent, provided that the standard deviation
of the series does not exceed 6.5 Btu/°C (3.6 Btu/

11.2 The summary of the numerical require-
ments at each stage of restandardization is given
in Tabie 3.

12. Procedure for Coal and Coke Samples (Note
8)

12.1 Thoroughly mix the analysis sample of
coal or coke in the sample bottle and carefully
weigh approximately | g of it into the sample
holder. The sample shall be weighed to the near-
st 0.0001 g Make each determination in accord-
ance with the procedure described in 10.3.2

through 10.3.8.

Note 8—For anthracite, coke, and coal of high ash
content, that do not readily burn completely, one of
the following procedures are recommended: (/) The
inside of the sample holder is lined completely with
ignited asbestos in a thin layer pressed well down in the
angles, and the sample is then sprinkled evenly over
the surface of the asbestos. (2) The mass of the sample
may be varied to obtain good ignition. If the mass is
varied, it will be necessary to recalibrate the calorimeter
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so that the water equivalent will be based on the same
lemperature rise as that obtained with the sample
weight. (3) A known amount of benzoic acid may be
mixed with the sample. Proper allowance must be made
for the heat of combustion of benzoic acid when deter-
mining the calonific value of the sample.

NoTE 9—For the calorific value of coke, it is neces-
sary to use 3-MPa (30-atm) pressure for both standard-
ization and analysis.

12.2 Determine the sulfur content of the sam-
ple by any of the procedures described in Test

Methods D 3177,

13. Calculations (Note 2)

13.1 Compute the corrected temperature rise,

1, as shown in 10.4.1.

13.2 Thermochemical Corrections (Appendix

X 1)—Compute the following for each test:

e, = correction for the heat of formation of
HNO; in Btu. Each millilitre of standard
sodium carbonate is equivalent to 10.0
Btu,

& = correction for heat of combustion of igni-
tion wire, Btu,

= 0.41 Btu/mm or 2.6 Btu/mg for No. 34 B
& S gage Chromel C wire,

= 0.49 Btu/mm or 3.2 Btu/mg for No. 34 B
& S gage iron wire, and

e; = correction for difference between heat of
formation of H,SO, from the heat of for-
mation of HNO,, in Btu,

= 237 times percent of sulfur in sample
times mass of sample in g.

14. Calorific Value (Note 10)

14.1 Gross Calorific Value—Calculate the
gross calorific value (gross heat of combustion at
constant volume), Q, (gross), as follows:

Q. (gross) = [(1E) — &) ~ &y — &)/2 3
where:
Q. (gross) = gross calorific value, Btu/1b,
{ = corrected temperature rise calcu-
lated in 13.1,
E = energy equivalent calculated in
10.4.3,

e, 63, ¢, = corrections as prescribed in 13.2,
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and
g = mass of sample, g.
14.2 Net Calorific Value—Calculate the net
calorific value (net heat of combustion at a con-
stant pressure), Q,, (net) as follows:

Q, (net) = Q, (gross) — 10.30 (H x 9)

where:
@, (net) = net calorific value, Btu/1b,
Q (gross) = gross calorific value, Btu/lb, and
= total hydrogen, %.
NOTE 10—This calculation gives calorific value in

Btzullb. To obtain calorific value in Jg. see Appendix
X2.

15. Report

15.1 The results of the calorific value may be
reported on any of a number of bases, differing
from each other in the manner that moisture is
treated.

15.2 Use the percentage of moisture in the
sample passing a No. 60 (250-um), sieve (Test
Method D 3173) 10 calculate the results of the
analysis sample to a dry basis.

15.3 Procedures for converting the value ob-
tained on the analysis sample to other bases are
described in Method D 3180.

16. Precision and Bias

16.1 The following criteria should be used for
Jjudging the acceptability of results (95 % proba-
bility) on split 60-mesh (250-um) sample.

16.1.1 Repeatability—Duplicate results by
the same laboratory, using the same operator and
equipment, should not be considered suspect
unless they differ by more than 50 Btu/Ib on a
dry basis.

16.1.2 Reproducibiliry—The results submit-
ted by two or more laboratories (different equip-
ment, operators, date of test, and different por-
tions of the same pulp) should not be considered
suspect unless the two results differ by more than
100 Btu/1b on a dry basis.

16.2 Bias—There should be no bias because
the equipment is standardized with a compound
having a known heat of combustion.
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TABLE 1| Calerific Value

1 Beu = 1035.06 J | Beu/To = 2.326 J/g
| Calorie” = 4.1868 J 1.8 B/ = 1.0 cal/g
4 lmernational tables calorie.

TABLE 2 Suadard Devintions for Calerimeter Staadardizadion’

Columa A Colums B Column C
Standasrdization Code to 4400 _——
Number Eonergy Equivalent

(/) x (g/°0) (C.ch-n A (Columa By
] 4412 12 144
2 4407 7 ®
3 418 15 ns
4 4408  § [ ]
s 4404 4 16
) 4406 [ 36
7 4409 9  §]
] 4410 10 100
9 412 12 144
10 “0 K] M
SUM 92 940

Average = 0 = 2X/10 = (92/10) + 4400 = 4409

Z Column C - {(Z Columa By'/n) _ 940 - ((92P/10] _ o
a-l 9 ’

Variance = 5* =

Sundard deviation = § = Jvariance = V10.4 = 3.22

“In this example the values of energy equivalent are typical for a calorimeter calibrated 30 that, if the energy equivalent is
multiplied by the emperacure rise in degroms Celsiug per gram of sample, the calorific value of the sample will be obtained in British
Thermal units per pound.

TADLE 3 Sammary of Nomerical Requirements
Nore—Tent values exceeding table limits require additional runs.*

N‘:..“ Maximum Range of Results :‘::'x‘ and T
uns
Bwa/"C B/F B/ C B/F
1 aee cee 6 24
2 ] s 24 23
4 14 | *3 =2
é 17 10 =2 *2
10 20 12 =zl E 3}

4 Values in this table have been rounded off after satistical calculation, and are therefore not precisely in a ratio from .8 w0 1.0.
4 X, = average of original standard. I = sverage of check ruas.
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ANNEX

{Mandatory Information)

Al. THERMOMETRIC CORRECTIONS

Al.]l Thermometer Corrections

Al.1.l Itis necessary 1o make the following individ-
ual corrections, if not making the correction wouild
result in an equivalent change of 5.0 Btu or more.

- AL.1.2 Calibration Correction shall be made in ac-
cordance with the calibration certificate furnished by
the calibration authority.

Al.1.3 Setting Correction is necessary for the Beck-
mann thermometer. It shall be made in accordance
with the directions furnished by the calibration author-

ity.

Al 1.4 Differential Emergent Stem Correction—
The calculation of differential stem correction depends
upon the way the thermometer was calibrated and how
it was used. Two conditions are possible:

Al.1.4.1 Thermometers Calibrated in Total Immer-
sion and Used in Partial Immersion—This emergent
stem correction is made as follows:

Comrection = C, = K (y= ) Yy+ 4, ~L~T)

where:
C, = emergent stem correction,
K = 0.00016 for thermometers calibrated in °C,
= 0.0009 for thermometers calibrated in °F,
L = scale reading 10 which the thermometer was im-
mersed,
T = mean temperature of emergent stem,
{, = initial temperature reading, and,
i = final temperature reading

NOTE Al.l—Example: Assume the point L, to whic!
the thermometer was immersed was 16°C; its initia
resding, 1, was 24.127°C, its final reading, i, wa
27.876, the mean temperature of the emergent stem, ;
was 26°C; then:

Differential stem correction, C,

= 0.00016 (28 — 24) (28 + 24 — 16 ~ 26)

= <+ 0.0064°C.

Al.1.4.2 Thermometers Calibrated and Used ir
Partial Immersion, but at a Different Temperature thar
the Calibration Temperature—This emergent stem cor-
rection is made as follows:

Correction = C, » X (/= 1) (t = &)

where:
C = t stem correction,
K = 0.00016 for thermometers calibrated in °C,
= 0.00009 for thermometers calibrated in °F,
4 = initial temperature reading,
4 = final temperature reading,
l, = observed siem temperature, and
t = giem temperature at which the thermometer was
calibrated.

NOTE Al.2—Example: Assume the initial reading.
1, was 80°F, the final reading, {; was 86'F, and that the
observed stem temperature, 1, was 82°F, and calibra-
tion temperature, {, was 72°F then:
Differential siem correction:

= 0.00009 (86 - 80) (82 - 72)

= 0.005°F

APPENDIXES

(Nonmandatory Information)

X1. THERMOCHEMICAL CORRECTIONS

X1.1 Energy of Formation of Nitric Acid—A correc-
ton, e,, (10.4.2 and 13.2), is applied for the acid titra-
uon. This correction is based on the assumptions (/)
that all the acid titrated is HNO; formed by the follow-
ing reaction: I/2N; () +5/4 O, Q)+ 1/2HO (1) =
HNO, (in S00 mol H;0), and (2) that the energy of
formation of HNO; in approximately 500 mol of water
under bomb conditions is minus 59.0 kJ/mol.’

X1.1.1 A convenient concentration of Na,CO, is
0.394 A" (20.9 g Na,CO,/1000 mL) which gives e, = 10

times ¥, where Vis the volume of Na;CO, in millilitres.
The factor 10.0 (0.394 x $9.0 = 2.326) is to be used for
caiculating calorific value in Btu/1b. For other units see
Table X2.1. When H,;SOQ, is also present, a part of the
comection for H,SO, is contained in the ¢, correction
and remainder in the & correction.

YCalculated from data in National Bureau of Standards
Technical Nowe 270-3.
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X1.2 Energy of Formation of Sulfuric Acid—By def-
muon(seDeﬁmMDIZI)memalonﬂcnlu
is obtained when the product of the combustion of
sulfur in the sample is SO, (g). However, in actual
bomb combustion process, all the sulfur is found as
H,S0, in the bomb washings. A correction, & (see 13.2)
is applied for the sulfur that is converted to H;SO.. This
oomonubudnpontheenaudfomanono(
H,SO, in solutions, such as will be present in the bomb
at the end of a combustion. This energy is taken a3
=295.0 ki/mol.® A correction of 2 times $9.0 ki/mol
of sulfur was applied in the & correction, 30 the addi-
tional correction necessary is 295.0 — (2 times 59.0) =
177 kJ/mol, or 5.52 ki/g of sulfur in the sample (55.2
J times weight of sample in grams times percent sulfur
in sample). This causes & to be 2.7 times weight of
sample in times percent sulfur in sample. The
factor 23.7 (equals $3.2/2.326), for e (see 13.2) is to be
used for calculating calorific value in Btu/Ib. For other
units, see Appeadix X2. The values above are based on
a coal containing about 5 % sulfur and about S %
hydrogen. The assumption is also made that the H,SO,
is dissolved entirely in the water condensed during
combustion of the sample.

X1.2.1 If a 1-g sample of such a fuel is burned, the
resulting H,SO, condensed with water formed on the
walls of the bomb, will have a ratio of about 15 mol of
water 0 | mol of H;SO. For this concentration, the

D 2018

energy of the reaction SO, () + H Oy + HO (1) =
Hi SO, (in 15 moles of HO) under the conditions of
the bomb process is —295.kJ/mol.* Basing the calcula-
tion upon 3 sample of comparatively large sulfur con-
tent reduces the possible overall errors, because, for
small percentages of sulfur, the correction is smaller.
X1.3 Fuse (Ignition) Wire—Calculate the energy
contributad by burmning the fuse wire in accordance
with the directions furnished by the supplier of the wire.
For example, the energy of the combustion of No. 4
9 & S gage Chromel C wire is 6.0 J/mg or approxi-
mately 0.95 J/mm. For calculating & for use in Eqs 2
and 3, these give & = 0.4] times length (mm) of wire
or & = 2.6 times weight (mg) of wire. The cnergy
required 10 melt 2 platinum wire is coastant for each
experiment if the same amount of platinum wire is
used. As the energy is small, it is essentially
cancelled out in the relationship between the standard-
ization experiments and the calorific value determina-
tions, and it can be The factors listed above
for & (10.4.2 and 13.2) are suitable for calculating
;lz-loﬁﬁcvnlueinamllb.Fotothauniu.:eeAppendix

Calculastad fom data in National Buresy of Standards
Circular 500.

*Mort, R A. and Parker, C. “Studies in Bomd Calorimetry
IX—Formation of Sulfuric Acid®, Fuel, FUELB, Vol. 37, 1958,
37

X2. REPORTING RESULTS IN OTHER UNITS

X2.1 Reporting Results in Joules per Gram:

X2.1.1 The gross calorific value can be expressed in
Jjoules per gram, calories per gram, or British thermal
units per pound. The relationships between these units
are given in Table 1.

X2.1.2 Because the energy of combustion of the
reference material is measured and ceniified by the
National Bureau of Standards in joules per gram, the
most straightforward usage of the reference material
would lead to the calorific value of the fuel in joules
per gram. To carry out this procedure, we make changes
outlined in X2.1.3 through X2.1.5.

X2.1.3 For cakculating energy equivalent, substitute
Eq2' forEq 2:

E=Hg+a'lt ")
where the meanings of the symbols ia Eq 2’ are the
same as in Eq 2 except that
E’ = energy equivalent in units of joules per temper-

ature unit,

H’ = the heat of combustion of reference material in
units of joules per gram weight in air (J/g from
the certificate for the NBS benzoic acid), and

€’ and &’ = corrections in units of joules, (see Table

X2.1)

X2.1.4 For calculating gross calorific value, substi-
tute Eq 3’ for Eq 3:

Q @os) =) -’ - a’ls (39
where the meanings of the symbols in Eq 3’ are the
same a3 in Eq 3 except that .

Q. (gross) = gross calorific value with units of joules
per gram (weight in air), .

E” = energy equivalent units, of joules per temperature
unit, and

a’, &', and &' = corrections in units of joules (see
Table X2.1).

X2.1.5 Precision:

X2.1.5.1 Repeatability—Duplicate results by the
same laboratory, using the same operator and equip-
ment, should not be considered suspect unless they
differ by more than 120 J/g.

X2.1.5.2 Reproducibility——The results submitted by
two or more laboratories (different equipment, opera-
tors, date of test, and different portions of the same
sample) should not be considered suspect unless the
results differ by more than 240 J/g.
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TABLE X2.1 Alwsative Thermechemical Correction Factors (Units in JoulesY’

Correction MulEpbevion Multiply By
o' (HNOy) 20J/ml mi of 0.34 N NaxCOy
&’ (HS0) 352 )/cgS percentage of sulfur in sampie
times mas of mmple in
gams
&' (fuse wire) 0.95 J/mm length (mm)of No. M4 B &S
guge Chromel C wire
or
6’ (fuse wire) 1.14}/mm length (mm)of No. 34 B & S
$age iron wire
@' (fuse wire) 60 J/mg ma (mg) of Chromel C wire
or
@' (fuse wire) 7.4 )/mg mas (mg) of iros wire

4To be used in Eqs 2’ and 3’ caly.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this siandard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are ewsirely their own responsibility.

This standard is subject 10 revision at any time by the responsible technical committee and must be reviewed every five years and
i/ not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional
standards and should be addressed 10 ASTM Headguarters. Your comments will receive careful consideration a1 a meeting of the
responsible technical commitiee, which you may aniend. lf you feel that your comments have not received a fair hearing you should
make your views known 10 the ASTM Committee on Standards, 1916 Race SY., Philadelphia, PA 19103.
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J.S. Environmental Protection Agency TOC IN SOIL
SLP Sample Management Office Y ST
P. 0. Box 818, Alexandria, Virginis 22313
Pz-l""‘.: (703)/557-2490 or FT5/557-2490

SPECIAL ANALYTICAL SERYICES
Client Request

X Regional Transmittal ‘ ~1 Telephone Request:

Savmm—— S—

A. EPA Region/Client: Region V WW Engineering § Science

B. RSCC Rep-esentazive: Jan Pels

G. Telephone Numder: (312) 353-2720

D'. Date of Regquese:

E. Site Name: Skinner Landfill - West Cﬁester. Ohio

Please provide below a description of your request for Special-Analytical Services unde-

the Contract Laboratory Program. In orde~ to most efficiently obtain laboratory capadility for
your reguest, please address the following considerations, 1f applicadle. Incomplete or
erroneous information may result in delay in the processing of your request. Please consinue
(--aonse on additional sheets, or attach supplementary {nformation as needed.

1. General description of analytical service requested: Determination of organic carbon %)

in soil (air-dried-all screened through 100 or 140 mesh). Applicable concentration 0.1.

to 10.0 % or more. Detailed information must be provided with Case Narrative for test pro-

cedures, instrumentation/apparatus and QC used. See Attachment 1.

2. Definition and numbes of work units involved (specify whether whole samples or
fractions; whethes organics or {norganics; whethes aqueous or so0il and sediments;
and whether low, medium, or high concentration): 80 low soil and 48
sediment samples.

low

Includes duplicates and blanks.

3. Purpose of analysis (specify whether Supe~fund (Remedidi or Enforcement), RCRA,
NPDES, etc.): *

Superfund, _Remedial Action

C

H-2



4. Estimated date(s) of collection:
Estimated date(s) and method of shipment: Daily, overnight courier

6. Number of days analysis and data required after laboratory recelpt of-samples:
Laboratory should report results within 30 days of receipt of samples.

7. Analytical protocol required (attach copy 1f other than a protocol currently used in
this program): : )
See Attachment 7

L]

8. Special technical fnstruction (if outside protocol requifements, specify compound
names, CAS numbers, detection limits, etc.g:
See Attachment 8

9. Analytical results required (1f known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of .resylts will be
left to program discretion.
See Attachment 9

10. Othe~ (use additional sheets or attach supplementary.-4nformation, as needed):

11. Kame of sampling/shipping contact: Bob Phillips

Phone: 616/ 942-9600 ext. 263

He3
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1.

DATA REQUIREMENTS

Paramete=:

Organic Carbon % in

Soil

I1. QC REQUIREMENTS

111.

Audits Required
1

Prep. Blanks
2

Qgglicate Samples

3 Positive Control (to be
determined bv_ the lab})

4 Instrument Calibration
Checks and Calibration
Blanks (if appropriate)

3.

. Detection Limit

0.10%; report actual

detection limit if

Freguency of Audits

Precision Desired
% OF LONG.

Z 20%; on duplicate
sample results

Limits® (3 or Conc.)

1 in every 10 samples

or at least twi::P ) <0.1%
<20% RPD in differences

Lin § samples —of duplicate sample
results, or <0.2%
differences at small
concentrations.

1.in 10 samples 88-115% recovery
90-110% recovery for

n 10 o W es

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and repeat analysis.

<0.1% total carbon for

sample weight

Jan Pels 312/ 353-2720

or Chuck Elly (312) 353-3087°

Please return this request to the Sample Management Office as soon as possidle to exped1te

processing of your request for special analytical sesvicés.
or need any assistance, please call the Sample Management -Office.

H-4

Shou'd you have any questions



ATTACHMENT 1

-.— Determination of organic carbon(%) in-soil, using sub-aliquots of
atr-dried soil, passed through a 10C mesh to 140 mesh screen. A1l of the
sub-alfquot must pass the screen. Applicable organic carbon concentration
range of {nterest §s 0.1% to10% (or larger) in sofl, (dry weight basis).
Laboratory msy report lower concentration values.

Test procedures used for determining sofl shall be theddry combustion

{res{stence furnace), 2) Dry combustion (induction furnace), 3) Dry combusiton

automsted methods), or 4) Wet combustion (combustion train) methods of
analysis specified by Table 29-1 of "Methods of Sofl Analyses,” Part 2 -
Chemical and Microbiological properties, 2nd ed., 1982, American Society of
Agronomy, and Soil Science Society of America, Madison, Wisconsin. Copies
of this copyrighted material are not being provided, because no laboratory
doing organic carbon analysis of soil should be without {it.

Any automated dry combustion test procedure used must provide results
consistent with the other 3 methodologies and must be consistent with the
requirements of Chapter 29, Sections 29-1, 29-2, .and 29-3, “Methods of Soil
Aralysis™ (MSA) Part 11, 2nd ed., as appropriate. Soils can be calcerous
or noncalcerous soils, with varying amounts of organic carbon. Soils
determined may be subsurface as well as surface soils. 1If peat or muck
sofls are ever encountered, the laboratory will provide with the case
narrative, limitations of any sample results and any solutions to problems
encountered. This is also true for any other problem sample types encountered.

The laboratory, providing organic carbon analys{s data, will provide
information with the case narrative concerning methodology, instrumentation,
and specific QA practices used for the set of soils tested. Requested in-
formation is detailed in items #8, and #9 of this SAS.
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ATTACHMENT 7
Analytical Methods - Organic-Larbon in Soil —_ -

Sample Preparation: Representative sub-aliquot of afr-dried sofl
(see 3 solids SAS) screened through 100 or 140 mesh as appropriate.
A1l of the sub-aliquot must pass this screen.

Test for Presence of Inorganfc Carbon, MSA, Part II, Section 29-3.3.1.
Place finely ground soil on a spot plate, and mofsten with a few drops
of water. Add 4 N HC1 dropwise to the wetted sample and observe any
effervescence. Allow sufficient time for dolomite to react (-5 min).
If inorganic carbon {s absent proceed with Total Carbon in ftems #7c,
or 7d dbelow. If {norganic carbon {s present, or the test is not
definitive, proceed with tiens f7e, 6F #7f prior to Total Carbon °
measurements of Item #7¢ or #7d.

Total Carbon (Dry Combustion), MSA, Part II, Section 29-2.2.2. Use
this as 3 gufde for instrumental specifications. Instrument must test
solid sample directly. 1llustrative examples of this methodology are:

1) Total Carbon (Dry Combustion - Medfum Temperature Resistance
furnace), MSA, Part 11, Sectfon 29-2.2.3.

2) Total Carbon (Dry Combusiton - High Temperature Induction
Furnace), MSA, Part 1], Sectfon 29-2.2.4.

3) Total Carbon (Dry Combusiton - Other Instrumental Methods), MSA,
Part 11, Section 29-2.2.5. Any other instrumentation such as
this must be Justified and provide results as precise and
accurate as the results from Sections 29-2.2.3, and 29-2.2.4.

Total Carbon (Wet Digestion), MSA, part 11, Section 29-2.3.2 Soil digested
in 60:40 mixture of sulfuric acid and phosphoric acid (containing KpCg07).
€02 evolved {s absorbed and weighed, or absorbed 1n standard base and
titrated.

1) Specific examgles are found in MSA, Part 11, Figure 29-2,
Figure 29-3, and Section 29-2.3.3.

Pretreatment prior to Dry Combustion, MSA, Part 1I, Section 29-3.3.3.
Inorganic carbon {s removed by treating sample in a combustion boat,
with 5% sulfurous acid (H2S03). After several hours, remove the
excess HpS03 by leaving overnight in an evacuated dessicator. Read
citation for further details.

Pretreatment prior to Wet Digestion, MSA, Part 11, Seciton 29-3.3.2.
Inorganic carbon s removed by sulfuric acid - ferrous sulfate reagent
in apparatus used for total carbon (Wet Digestion) prior to Total
Carbon measurement. See citation for further details. .

- {cont. next page) -
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ATTACRMENT 7 ( Cont.)

Use only the methods specified above or obtain approval of CPMS,

CRL prior to use of other method. Test procedure description, and
description of specific measurement principles fncluding equivalency
to each of the 10 items of Figure 29-1 of MSA, part Il and sample
pretreatmenst of Section 29-3, MSA, Part II.

Laboratory performing Total Carbon determinations must use and have
a recognized procedure for removal of any fnorganfc carbon in sample.



ATTACHMENT 8

- - — .. —— — . - - -
— - — c—

A‘varirty of apparatus, 1nstrumehtation. sample preparation systems
and read-outs can be used. It {s the responsibility of the laboratory to
provide appropriate QC audits and QC data with each set of samples tested.

1f {nstrumentation requires calibration, :provide calibration curve,
including zero concentration standard and preparation blanks. Provide
positive control (s test sample prepared independently from calibration
standards) that provides a measure of accuracy of system. This should be done
for all systems including gravimetric read-outs. :




— ATTACHMENT 9 —_ -
Analytical Results Required '

As part of Case Narrative, attach description of test procedure and
instrumentation used for measurement of Total C and removal of any Inorganic
C. Test procdure description must include sufficient information that the
nature of specific analytical result deliverables can be determined including
QC audits. In Case Narrative, discuss any problem type samples (including
peat or muck soils), limitations on any sample results, and sclution taken to
resolve any problems. A sample preparation log will be provided, as appropriate.

Bench record tabulating any order of any sample weights and tare weights
of absorbed CO2, instrument calidbrations, blanks, QR audits, etc., must be
provided along with copies of any worksheets used to calculate results. In-
clude copies of any instrument readouts. All must be legible. Report results
as % organic Carbon on a dry wefght basis (103-105°).
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APPENDIX E

STANDARD OPERATING PROCEDURES
FOR
FIELD EQUIPMENT



STANDARD OPERATING PROCEDURES
FOR

IN-SITU HYDRAULIC CONDUCTIVITY SLUG TESTS
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STANDARD OPERATING PROCEDURES
IN-SITU HYDRAULIC CONDUCTIVITY
ME DURES

General

Hydraulic conductivity can be estimated by a variety of techniques. One of the most
common techniques is to subject a monitoring well to a stress by changing its water level
and then monitoring how the water level responds to this stress. To perform a slug test
(in-sity hydraulic conductivity test), a known quantity of water is injected (or removed)
"instantaneously" into the well. After the water has been injected, the water level is
monitored as it returns to the original static water level.

Of the various methods for stressing the water level in a well, WW Engineering and nJ
Science has found that application of a vacuum which draws water into the well is very

efficient. After a constant vacuum can be released, creating the effect of an instantaneous

slug. It should be noted that in some applications, it may be more desirable to apply

pressure rather than a vacuum due to the static water level in the well.

Equipment Needed
- Hermit Data Logger
- 10 psi Pressure Transducer
- Air Cadet Pressure/Vacuum Station
- Valves, Pipe Fittings, etc for well head
- Pipe Wrenches

- Stainless Steel Measuring Tape
- 12-Volt Battery -’

Before going into the field, information regarding the well diameter and casing material
should be known to be sure the in-situ kit contains the proper adapter for use with the
wells to be tested. Within the plastic container used to hold the equipment, there should
be adapters for 1-1/4", 2" and 4" diameter wells; PVC or galvanized casing; threaded or
unthreaded caps.

Procedure

1. Measure Static Water Level.

2 Record well number, date, time, water level, overall well depth, and test number
and step number of Hermit.

04003.01/eid/appedxe



3. Mount valves and fittings on well head.

4, Position pressure transducer approximately 5 to 8 feet below water level (15 to 17
feet if pressure is to be applied to the well). Depth can be estimated when
lowering cable into well.

5. Connect Hermit cables between Hermit and transducer.

6. Install rubber fittings around transducer cable to insure an air-tight connection.

7. Connect clear tubing between Air Cadet pressure/vacuum station and well head
fitting.

8. Reference Hermit to zero using the following procedure.

The reference LEVEL mode is used to convert PSI values obtained with a
pressure transducer to water levels. This mode must not be used with any other
type of transducer. The parameters listed in the menu allow a wide variety of
transducer ranges and water level data display modes.

Use the SCAN DOWN Key to move the
display towards the bottom of the menu;
SCAN UP to move the display towards the
top of the menu. STOP/NEXT will exit the
menu and return to the status display. Press
ENTER to modify the displayed parameter
for the selected input.

NOTE: The high and low limit alarm parameters will not be presented if the
alarm output option has not been installed.

04003.01/eid/appedxe



Reference Hermit (continued)

To modify the reference level, press ENTER
when the display shows the reference
parameter.

The current value of the reference level is
displayed with the leftmost digit blinking.
Use the SCAN and STOP/NEXT keys to
change the digits to their correct values.

Press ENTER to set the new value. The
display returns to the transducer menu.

The reference level parameter is used to reference the transducer readings to a
known initial condition. In hydrologic applications, this allows top of casing and
surface water values to be derived from transducer head readings. The transducer
must be connected to the instrument and placed at its initial depth before entering
the reference level. If absolute level values are not important and only changes in
level are required, the reference level must be set to zero. All water level display
modes require that the reference level be entered for proper operation.

To modify the transducer scale factor press
ENTER when the display shows the scale
parameter.
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Reference Hermit (continued)

The current value of the scale factor is
displayed with the leftmost digit blinking.
Use the SCAN and STOP/NEXT keys to
change the digits to their correct values.

9.0 Conduct a Pre-Run Checkout and make a note of the initial transducer value in
the following manner.

It is very important to check the operation of the unit before starting a test. A
quick reading taken on each active input ensures that all cables are connected and
that the transducers are properly set to their pre-run conditions.

Start from the status display. A transducer
can be read in any test mode.

Press the XD key. If two inputs are active,
the input number is displayed with a
blinking digit. Use the SCAN keys to
change the input number to the desired
value. STOP/NEXT will abort the selection
and return to the status display. Press
ENTER to select the input. This prompt is
skipped if only one input is active.
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Pre-Run Checkout (continued)

The unit takes a reading and displays the
transducer value...

... then returns to the status display.

A dual mode reading takes about 12
seconds...

... the primary parameter is displayed...

.. Then the temperature in degrees
centigrade...

... then returns to the status display.

NOTE: When the level mode is selected and the unit is idling or waiting for a
delayed start, the transducer depth (head) is displayed instead of the water level.
This allows the operator to properly set the transducer below the largest expected
drop in water level.
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10.  Connect wires from Air Cadet to 12-volt power supply.
11.  Allow pressure/vacuum to stabilize within well. Well is stable when transducer

value remains fairly consistent for 25 to 30 seconds. This value should, in theory,
equal initial transducer value, but may not due to leaking well fittings, etc.

12.  Close valve on pressure/vacuum line.

13.  Immediately after closing valve, start Hermit in the following manner.

Starting a Test

Start from the status display with all test and
transducer parameters set. A test can only
be started from the idle mode.

Press the START key. If the unit is in the
wrong mode, "Error" will be displayed. The
"ErLOG" message is displayed if
logarithmic sampling is selected with a dual
mode transducer.

The selected test number is displayed...
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Siarting a Test (Continued)

... then the top selection from the start menu.
Press SCAN DOWN to select the delayed
start mode; SCAN UP to select immediate
start. Press STOP/NEXT to cancel the start
function without collecting data. Press
ENTER to select the displayed start type.

NOTE: Pressing the START key does NOT begin data collection; it only initiates
the preparation to start procedures.

To perform an immediate start, press
ENTER when the display shows the
immediate start selection.

If the linear sampling mode has been
selected, the display returns to the status
display.

During the first ten minutes of log mode, the
unit displays the log cycle. Only the STOP
functions is active until...

... the display returns to the status display.
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Starting a Test (continued)

The normal sleep delay of thirty seconds is extended to ninety seconds to simplify
synchronizing the immediate start to an external event.

To set up a delayed start, press ENTER
when the display shows the delayed start
selection.

The current date is displayed with the
leftmost digit flashing. Use the SCAN and
STOP/NEXT keys to change the digits to
the delayed start date. Press ENTER to set
the delay date.

If the date setting is valid, the current time is
displayed with the leftmost digit flashing.
Use the SCAN and STOP/NEXT keys to
change the digits to the delayed start time.
Press ENTER to set the delay time.

The delayed start date and time must meet
the same criteria as an internal clock setting.
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If the time setting is valid, the display
returns to the status display. The unit will
automatically perform the start function (as
outlined for immediate start) at the
programmed date and time.

14.  As soon as test begins, the Hermit will display "LOG 1". As soon as this is
displayed, open large valve.

15.  Vacuum pump may now be shut off.

16.  Allow water level to return to initial static water level. The water levels cannot be
read for the first ten minutes of a test; after that the data can be displayed using
the following procedure:

Displaying D

Start from the status display. Data may be
viewed in any test mode.

Press the DATA key. The unit will blink
the current test number. Use the SCAN
keys to change the test number to the
desired value. STOP/NEXT will abort the
selection and return to the status display.
Press ENTER to select the test for display.

The selected test number must be in the
range zero to the currently active test.
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Displaying Data (continued)

The active test has not been run and contains
no data.

If more than one input is active select the
input to be displayed and press ENTER. If
only one input is active, this prompt is

skipped.

If more than one step has been used, the
highest step number is displayed. Select the
step number to display and press ENTER.
This prompt is skipped if no steps have been
used.

The unit then displays the elapsed time in
minutes of the last sample point...

... then the sample point value in the selected
units.
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Displaying Data (continued)

If a dual mode transducer is selected, the
unit will then display the temperature in
degrees centigrade.

Use the SCAN DOWN key to display earlier data points; the SCAN UP key to
display later data points. STOP/NEXT will abort the data display and return to
the status display. Holding down the ENTER key and pressing a SCAN key will
cause the unit to scan up or down by ten data points. Each time a SCAN key is
pressed, the display shows the elapsed time in minutes and the data point value.

To view data from the start of the test or
step, press the START key. The display
shows the start date...

... the start time...

... moves to time T-= O...

... then displays the data at T = O.
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Display Data (continued)

NOTE: Elapsed time values for the first two seconds of log mode data will
appear somewhat ambiguous due to the display’s inability to show small decimal
values. Elapsed time up to two minutes cannot be displayed with full resolution.
Use the following table to convert the displayed times to their full resolution.

17.  After water level has stabilized, stop Hermit test and remove everything from
well. To stop a Hermit test, use the following procedures:

Stopping a Test

Start from the status display with the unit in
an active data collection mode. Hold down
the ENTER key and press the STOP/NEXT
key.

The "Error" message is displayed if the unit
is already stopped and is in the idle mode.

Otherwise the stop prompt is displayed with
an underline cursor flashing. Press
STOP/NEXT to cancel the stop selection;
ENTER to confirm the selection.

When the stop function is confirmed, the
unit returns to the status display.
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Stopping a Test (continued)

NOTE: During the first ten minutes of log mode data collection the stop function
acts immediately with no opportunity to confirm or cancel the selection.

Additional Comments

Additional steps are required if more than ten tests are to be run before transferring the
data to the IBM. Rather than stopping the test (Step 16), simply unplug transducer and
proceed as above. This will cause the Hermit to continue to process data while moving
to the next well. The procedure at the next well will be the same as outlined above, with
the exception that the Hermit cannot be referenced to zero; rather than starting the test
(Step 13), the test must be stepped using the following procedure:

Stepping a Test

A step can only be started when the unit is
in the run mode.

Press the START key. "Error" will be
displayed if the unit is in the wrong mode, if
the last step (4) is already running, or if
there is insufficient memory to start the next
step

Otherwise the next step number is
displayed...
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Stepping a Test (continued)

.. Then the top selection from the start
menu. The start menu options are identical
to those for starting a test.

NOTE: When a delayed start is programmed for a step, data collection will stop
for the previous step. The unit will not collect further data until the delayed start

ame.

The Hermit is capable of handling Step O through 4 for each test; therefore, it expands
the capability of the Hermit to 50 slug tests. It is not recommended to store that many
tests in the Hermit because if the operator should make a small error in running the
Hermit, it could erase gl] the tests.

If the static water level is within 5 feet of top of casing, it is recommended that pressure
be applied rather than a vacuum. This is due to the fact that the vacuum might pull the
water up into the Air Cadet and possibly damage the pump seals.

The pressure or vacuum release valves should be set at the proper setting to allow for 3 to
5 feet of water level change. If not, refer to Air Cadet owner’s manual to change settings.

If the ambient temperature is greatly different than ground water temperature (above

800F or below 300F) about ten minutes should be allowed so that the pressure transducer
can stabilize after is has been lowered into the ground water.

DATA INTERPRETATION

Data Transfer

Data are transferred from Hermit to the IBM via the RS-232 port using a menu-driven
software package from In-Situ, Inc.
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After data is computed, PC-Write is used to edit the file, so that it is in the proper form to
import to a lotus file. This requires removing all of the data headings, and removing the
two spaces between the minus sign and the numbers. This edited file is saved as a ".pm"
file so it can be imported into Lotus.

Lotus 1-2-3 is used to manipulate the data. Transducer values need to be corrected to
display differences from static water levels. Time values are corrected so it begins at the
start of the test (transducer value changes dramatically). Data are manipulated and
graphed using Lotus.

Methods:

An understanding of the subsurface conditions is a prerequisite to proper interpretation of
test results. This includes knowledge of the type of geologic materials being tested, the
thickness of the test zone, the type of geologic materials overlying and underlying the test

zone, and the position of the well screen within the test zone. In addition, the physical
dimensions of the well must be known.

Method 1:
The Bouwer and Rice (1976) solution to water level decay after stress is applicable to
unconfined conditions, but the authors note that the technique is applicable to confined
aquifers if the water enters the aquifer through the upper confining layer through
compression or leakage. Their equations are based on a modification of the Time
equation and assumes:

1. Drawdown of the water table around the well is negligible.

2, Flow above the water table can be ignored.

3. Head losses as water enters the well are negligible.

4, The aquifer is homogeneous and isotropic.

The equations of importance are:

K = [rc2In(Re/rw) In (Yo/Y[2 1t]

and (for partially penetrating wells):
In (Refrw) = [_L1 + A+ B In [(D-hew]]-!
In(h/rw) Vrw
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Where:

= screen length
Yo,Yt= water level, static, and at time t
= effective radius over which Y is dissipated
rc = radius of casing
rw = horizontal distance from well center to original aquifer
= time between measurements
= distance between static water level and base of screen
= aquifer thickness
A.B = dimensionless coefficients that are a function of l/rw and determined
graphically

Values of time and water level are selected from the straight-line portion of the plot of
water level (log scale) versus time (arithmetic scale). These values plus the values for
well construction and aquifer thickness are substituted into the above equations to
determine horizontal hydraulic conductivity.

Method 2:

Hvorslev (1951) noted that flow of water to or from an observation well will take place

until the pressure differential between the formation and the well are eliminated. The

time required for equalization of pressure is defined by Hvorslev as the basic lag time

(designated T). The magnitude of the time lag is dependent upon well construction and is
o inversely proportional to permeability. The basic time lag is determined graphically from
~ a plot of residual hydraulic head (log) versus time (arithmetic).

Hvorslev presented equations to calculate permeability from test results using various
types of observation wells. A technique commonly used by WW Engineering and
Science is Hvorslev’s Case G, where the observation well screen is installed within an
aquifer and confining strata are far above or below the screen.

In this case, horizontal permeability is defined by:

kh = [d2In(2 mY/D} / [8IT]
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Where:

d= diameter of well casing
1= length of openings in well screen
D= diameter of well screen
m= transformation ratio; m = (kh/kv)
T= basic lag time
kh= horizontal permeability
ky = vertical permeability

Hvorslev’s equations require values for the ratio of horizontal versus vertical
permeability; but since this is rarely known, the ratio is estimated. The reader should
refer to the original texts of the authors referenced for more details on applicability of
these tests.
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STANDARD OPERATING PROCEDURE

FOR MEASURING

SPECIFIC CONDUCTIVITY WITH
YSI MODEL 32



Standard Operating Procedure for
Field Determination of Conductivity, Method 205

Groundwater, Surface Water, and Wastewater

1.0  Method Summary
1.1  Conductivity is a numerical expression on aqueous solution’s ability to
carry an clectric current. This is dependent on the presence of ions, their
concentrations, mobility, valence, and on the temperature of the solution.

1.2 The conductivity probe is immersed in a sample and the conductivity is
read directly off of the meter scale.

~— 2.0 Interferences
2.1  Temperature greatly influences the electrolytic conductivity of a sample.
therefore, it is extremely important accurate temperature measurements
are made.
3.0  Instrumentation
3.1 Conductance meter YSI Model 32.
4.0  Materials and Reagents
Conductivity cell
Thermometer
Specimen containers
5.0 Standard
5.1  Primary Working Standard:

Potassium chloride standard 0.01N: dissolved 0.7456 g anhydrous KCl in
deionized water and dilute to 1 liter at 250C. Conductivity = 1,413
umhos/cm.
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6.0 Calibration

6.1 Check the conductivity of the standard prior to actual sample evaluation.
Record the temperature of each standard.

6.2  Calculate the conductivity at 250C making adjustments for the
temperature, see 8.1 for equation.

7.0  Procedure
7.1  Rinse the cell with deionized water.
7.2  Measure the conductivity of each sample by swirling the cell in a portion
of the sample. Record the conductivity reading and the temperature.
Collect three conductivity readings until the readings are within +5
pmhos/cm.
7.3  Calculate the conductivity at 250C as outlined in Section 8.1.
8.0  Calculations

8.1 Conductivity at 250C = —K
1 +0.0191 (t-25)

K = measured conductivity
t = temperature of sample, °C

90  Quality Control

9.1  Document all calibrations and verification of readings including time and
meter readings.

9.2 A blank of deionized water is run and should have a conductivity of less
than 5 umhos/cm.

9.3  The initial standard is checked in between samples.
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STANDARD OPERATING PROCEDURES
FOR

HNU MODEL P1 101
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Standard Photoionization Detector (PID)
Operations and Procedures

Introduction

The Hnu model PI 101 is designed to measure the concentration of trace gases in the
atmosphere. The principle of photoionization detection (PID) is employed. A sensor,
consisting of a sealed ultra-violet light source (either 9.5 eV, 10.2 eV, or 11.7 eV) emits
photons energetic enough to ionize many trace species of organic hydrocarbons. The
ionized gases are in turn detected by a collector electrode where the current is measured
and converted to a ppm value. The useful range of the instrument is from a 1 ppm to
2,000 ppm. This instrument is used frequently by WW to evaluate ambient air quality for
health and safety purposes or to detect the presence of volatile organic hydrocarbons in
soil and sediment samples.

Operation

1.

Turn the function switch to the "battery check” position. The needle on the meter
should read within the green area (battery area) of the scale; if not, the battery
should be recharged.

Tumn the function switch to the "on" position. Look into the end of the probe and
confirm the purple glow of the UV lamp.

Zero the instrument; turn the function switch to the "standby" position and rotate
the zero potentiometer until the meter reads zero. Clockwise rotation = upscale
deflection; no calibration gas is necessary for this adjustment. Confirm zero
reading is stable; if not, readjust.

Calibrate the instrument; turn the function switch to the proper measurement
range (specific to the calibration gas). Connect the sensor to the provided
cylinder of calibration gas, open the valve on the cylinder. Use the span control
to adjust the instrument scale reading to the ppm value specified on the cylinder
of calibration gas. The instrument is now ready for use. Be sure to position the
function switch to "stand-by" between observations to prevent unnecessary drain
on the battery.

To prevent the undetected escape of volatile vapors when scanning split spoon
soil or sediment cores, have the instrument at the ready when the split spoon is
opened.
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Immediately upon opening the corer or split spoon, disturb the sample and scan
representative areas of the sample.

6. The battery should be recharged each night. To charge the battery, place the
mini-phone plug into the jack prior to plugging in the 120 VAC. When
disconnecting the charge, remove from the 120 VAC before removing the mini-
phone plug. Check the battery to confirm its charge.

7. If the probe is held near AC power lines or transformers, an error may be
observed. If AC "pick-up" is going to be a problem, the meter, in "stand-by"
position, will indicate the magnitude of the error rather than reading zero. This
may be taken into consideration and the error compensated for by simply
subtracting the value observed when the instrument was on stand-by from the
observed detected value when making a positive reading.

8. The HNu PID is affected by humidity. It will not function properly in rainy

weather, and "negative” deflection and difficulty with zeroing the instrument can
occur under otherwise humid conditions.
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STANDARD OPERATING PROCEDURE

FOR

KECK GEOPHYSICAL LOGGER
GAMMA LOGGING



Keck SR-3000 Gamma Logger
Standard Operating Procedure

1.0  Operating Instructions

The Keck SR-3000 Logger can be used to measure the natural gamma emissions within a
borehole. The unit is designed to detect the presence of gamma radiation emitted
primarily from radioactive potassium (K40).

1.1  Instrument Description

The instrument is designed to be carried in a truck or large vehicle and is made up of
three primary units; the cable reel, the control console, and the logging probe. The cable
reel contains 1500 feet of cable along with a 12 volt clutch-driven motor, depth indicator,
and connector. The control console contains the logger speed, module select, recorder
sensitivity, and power switches. Also the console has two analog recorders with
independent base line zero adjustments. Instrument modules are required for each
logging tool and plug into the control console.

1.2  Initial Set-Up Procedure

Connect the three interfacing cables between the control console and the cable reel. The
cables should be connected as numbered on the units. Connect the two power cables to
the control console and then connect the end clips to a 12 volt DC power supply making

1% 1At L L1iai ] DOWE] W ALCL] Q1L DI10T 1O HIG DOW [NOOKULD.

The next step is to position the system controls as follows:
(Refer to Figure 1 for the system controls location)

Switch Item No, Setting
Main power 1 off
Logging direction 5 off
Logging speed control 6 fully counterclockwise
Zero adjust 13&15 fully counterclockwise
Module selector switches 7&8 off: center position
Recorder channel sensitivity 9&10 1
Module Power 20 off
Depth counter 14 0000.0
Chart speed 21 5
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1.2.1 Gamma Logging Setup

After the controls have been correctly positioned the gamma logging module
should be inserted into either one of the module slots as shown in Figure 1. Next,
the gamma ray sonde or logging tool should be connected to the cable reel
connector. This may require the reeling of some cable out of the cable reel. To
do this first turn on the main power switch, switch the logging direction switch to
“"down", and then slowly turn the speed adjust control knob. The vehicle should
be turned on during logger operation. The connector and the tool should be
mated by aligning the 4 pins, making sure that the larger pin is aligned with the
larger hole. The connector is then slid together, and the threaded cover should be
screwed down securely.

The next step is to place the sonde in the bdrehole. The cable should be placed on \J
the well cable pulley unit or a suitable substitute to prevent cable wear. Lower
the cable until the connector (top of the sonde) is at ground surface.

If the vehicle’s 12-volt battery is being used, the vehicle should be turned on
during logger operation.

At this point, the gamma module is in one of the available slots and the main
power should be on. The instrument controls should be set as follows:

Switch Item No, Setting
Main power 1 on
Logging direction 5 off
Speed adjust control 6 fully counterclockwise -
Zero adjust 13&15 fully counterclockwise
Module selector switches 7&8 right or left(1)
Recorder channel sensitivity 9&10 1
Module power 20 on
Depth counter 14 0000.0
Chart speed 5
Module adjustments )
Time constant 18 5
Sensitivity 1K

(1) Depending on the module position
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122 Zeroing

First make sure that both of the module selector switches are switched to the
correct location, depending on which slot the gamma module has been inserted.
Hold the zero button down with the pens in the up position and wait until the pen
locations stabilize. Then use the zero adjust knobs (13 & 15) to position the pens
at the left hand edge of the chart scale. At this point it is a good idea to remove
the pen covers.

1.2.3 Depth Setting

Rotate the metal sheave on the cable unit by lifting and rotating until the depth
indicator displays -1.9. this position corresponds to the depth of measurement of
this sonde, assuming the top of the sonde is at ground surface. Now adjust the
paper position until the pens are at a depth of 1.9 feet (approximately 2 small
squares). Mark a reference depth on the paper.

1.2.4 Logging

Now lower the pens onto the paper, do not lower the pens to the lowest position,
just lower them until they firmly contact the paper. Typical gamma readings for
unconsolidated sediments range from 100 to 2000 counts per minute. Set the left
channel sensitivity on .2 and the right channel sensitivity on .5. These two
settings should be a good starting point, but if additional information on the
geology is available these starting positions can be varied.

Switch the logging direction switch to "down" and rotate the logging speed
control knob until the cable speed indicator reads between 10 and 15 feet per
minute.

The downhole log is typically used for adjustment, and the sensitivities and time
constant can be varied until a satisfactory log is being generated. Continue
logging until the bottom of the boring is encountered. At this point switch the
logging direction switch to the middle position and rotate the speed control fully
counterclockmse Lift the pens off the paper. Now remove the cable slack. Th

Rotate the paper in each of the recorders until the pens line up on the footage
corresponding to that on the depth indicator. Lower the pens. Switch the logging
direction switch to the "up” position and rotate the logging speed control until the
logging speed reads at or below 10 feet per minute. Maintain the logging speed
as close to a constant speed as possible. Continue logging until the sonde reaches
the starting position. The pens should be at or near the zero depth position on the
chart paper.
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Remove the chart paper and record the instrument settings, logging speed, depths,
date, well number, operator, job number, and client in pencil on the log.

1.3 Instrument Calibration

Field calibration of the gamma ray sonde is not necessary. The instrument is calibrated
during manufacturing and must be periodically checked by the manufacturer.
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STANDARD OPERATING PROCEDURE
FOR

OVA
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ORGANIC VAPOR ANALYZER
Introduction

The Organic Vapor Analyzer 128 (OVA) is a sensitive instrument designed to measure
trace quantities of organic materials in air using a flame ionization detector.

The instrument has broad application since it has a chemically resistant air sampling
system and can be readily calibrated to measure almost all organic vapors. It has a single
linear scaled readout from 0 ppm to 10 ppm with a x1, x10 and x100 range switch. It is
ideal for the determination of many organic air pollutants and for monitoring the air in
potentially contaminated areas.

Theory

The OVA 128 instrument utilizes the principle of hydrogen flame ionization for detection
and measurement of organic vapors. The instrument measures organic vapor
concentrations by producing a response to an unknown sample, which can be related to a
gas of known composition to which the instrument has previously been calibrated.
During normal survey mode operation, a continuous sample is drawn into the probe and
transmitted to the detector chamber by an internal pumping system. The sample stream
is metered and passes through particle filters before reaching the detector chamber.
Inside the detector chamber, the sample is exposed to a hydrogen flame which ionizes the
organic vapors. When most organic vapors burn, they leave positively charged carbon-
containing ions. An electric field drives the ions to a collecting electrode. As the
positive ions are collected, a current corresponding to the collection rate is generated.
This current is measured with a linear electrometer preamplifier which has an output
signal proportional to the ionization current. A signal conditioning amplifier is used to
amplify the signal from the preamp and to condition it for subsequent meter or external
recorder display.

Operation
Start-Up Procedure

a. Connect the Probe/Readout Assembly to the Sidepack Assembly by attaching the
sample line and electronic jack to the Sidepack.

b. Select the desired sample probe (close area sampler or telescoping probe) and
connect the probe handle. before tightening the knurled nut, check that the probe
accessory is firmly seated against the flat seals in the probe handle and in the tip
of the telescoping probe.
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m.

Move the Instr/Batt Switch to the test position. The meter needle should move to
a point beyond the white line, indicating that the integral battery has more than
four hours of operating life before recharging is necessary.

Move the Instr/Batt Switch to the "ON" position and allow a five-minute warm-
up.

Turn the Pump Switch on.

Use the Calibrate Adjust knob to set the meter needle to the level desired for
activating the audible alarm. If this alarm level is other than zero, the Calibrate
Switch must be set to the appropriate range.

Turn the Yolume knob fully clockwise.

Using the Alarm Level Adjust knob, turn the knob until the audible alarm is
activated.

Move the Calibrate Switch to x1 and adjust the meter reading to zero using the
Calibrate Adjust (zero knob).

Open the hydrogen Tank Valve one or two turns and observe the reading on the

Hydrogen Tank Pressure Indicator. (Approximately 150 psi of pressure is
required for each hour of operation).

Open the Hydrogen Supply Valve one or two turns and observe the reading on the
Hydrogen Supply Pressure Indicator. The reading should be between 8 and 12

psi.

After approximately one minute, depress the Igniter Button until the hydrogen
flame lights. The meter needle will travel upscale and begin to read "Total
Organic Vapors". Caution: Do not depress igniter for more than six seconds. If
flame does not ignite, wait one minute and try again.

The instrument is ready for use.

NOTE:If the ambient background organic vapors are "“zeroed out” using the Calibrate

Adjust knob, the meter needle may move off-scale in the negative
direction when the OV A is moved to a location with lower background. If
the OVA is to be used in the 0 to 10 ppm range, it should be "zeroed"” in
an area with very low background. A charcoal filter can be used to
generate the clean background sample.
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Shut Down Procedure

The following procedure should be followed for shut down of the equipment:

a. Close HYDROGEN TANK VALVE

b. Close HYDROGEN SUPPLY VALVE

c. Move INSTR Switch to OFF

d. Wait five seconds and move PUMP Switch to OFF. INSTRUMENT IS NOW IN
A SHUT DOWN CONFIGURATION.

Fuel Refilling

NOTE: Use PREPURIFIED or ZERO grade hydrogen (certified total hydrocarbons as

methane <0.5 ppm recommended.

a. The instrument and the charger should be completely shut down during hydrogen

tank refilling operations. Refilling should be done in a ventilated area. THERE
SHOULD BE NO POTENTIAL IGNITERS OR FLAME IN THE AREA.

If you are making the first filling on the instrument, or if the filling hose has been
allowed to fill with air, the filling hose should be purged with hydrogen prior to
filling the instrument tank. This purging is not required of subsequent filling.

The filling hose assembly should be left attached to the hydrogen supply tank
when possible. Ensure that the FILL/Bleed Valve on the instrument end of the
hose is in the OFF position. Connect the hose to the refill connection on the Side
Pack Assembly.

Open the hydrogen supply bottle valve slightly. Open the REFILL VALVE and
the HYDROGEN TANK VALVE on the instrument panel and place the
FILL/BLEED Valve on the filling hose assembly in the FILL position. The
pressure in the instrument tank will be indicated on the HYDROGEN TANK
PRESSURE Indicator.

After the instrument fuel tank is filled, close the REFILL VALVE on the panel,
the FILL/BLEED Valve on the filling hose assembly and the hydrogen supply
bottle valve.
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f. The hydrogen trapped in the hose should not be bled off to atmospheric pressure.
CAUTION should be used in this operation as described in Step (g.) below, since
the hose will contain a significant amount of hydrogen at high pressure.

g The hose is bled by turning the FILL/BLEED valve on the filling hose assembly
to the BLEED position. After the hose is held down to atmospheric pressure, the
FILL/BLEED valve should be turned to the Fill position to allow the hydrogen
trapped in the connection fittings to go into the hose assembly. Then, again, turn
the FILL/BLEED Valve to the BLEED position and exhaust the trapped
hydrogen. Then turn the FILL/BLEED Valve to OFF to keep the hydrogen at one
atmosphere in the hose so that at the time of next filling there will be no air
trapped in the filling hose.

h. Close the HYDROGEN TANK VALVE.

i. With the HYDROGEN TANK VALVE and HYDROGEN SUPPLY VALVE
closed, a small amount of HYDROGEN at high pressure will be present in the
regulators and plumbing. As a leak check, observe the HYDROGEN TANK
PRESSURE Indicator while the remainder of the system is shut down and ensure
that the pressure reading does not decrease rapidly (more than 350 psi/h) which
would indicate a significant leak in the supply system.

Calibration Using a Single Sample Calibration

Calibration may be accomplished using a single known sample of methane in air in the
range of 90 to 100 ppm. This may not provide the accuracy stated under specification
but is adequate for field survey work.

a. Place instrument in normal operation with CALIBRATE Switch set to x10 and
GAS SELECT control set to 300.

b. Use the CALIBRATE ADJUST (zero) knob to adjust the meter reading to zero.

c. Introduce a methane sample of known concentration (between 90 and 100 ppm,
not to exceed 1000 ppm) and adjust trimpot R-32 so the meter reading
corresponds to the known sample.

d. This sets the instrument gain for methane with the panel mounted gain adjustment
(GAS SELECT) set at a reference number of 300..

e. Turn off HYDROGEN SUPPLY VALVE to put out flame.
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k.

Leave CALIBRATE Switch on x10 position and use CALIBRATE ADJUST
(zero) knob to adjust meter reading to four ppm.

Place CALIBRATE Switch in x1 position and using trimpot R-31, adjust meter
reading to four ppm.

Move CALIBRATE Switch to x10 position again. Use CALIBRATE ADJUST
(zero) knob to adjust meter to a reading of 40 ppm.

Move CALIBRATE Switch to x100 position and use trimpot R-33 to adjust meter
reading to 40 ppm.

Move CALIBRATE ADJUST (zero) knob to adjust meter reading to zero.

Unit is now balanced from range to range, calibrate to methane, and ready to be
placed in normal service.

Limitations

The OVA has an inherent limitations in that it can detect only organic molecules. Also, it
should not be used at temperatures lower than about 400F because gases condense in the

pump.

It should be noted that due to the compressed hydrogen supply, the instrument cannot be
carried on passenger aircraft, and therefore, unless driven to the site, will have to be sent

through Federal Express as dangerous goods.
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STANDARD OPERATING PROCEDURE
FOR

OvVM
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OPERATION

1.0  INTRODUCTION

The 580A has seven switches located just below the display. They are labeled:

ON/OFF
MODE/STORE
RESET

LIGHT

+/INC

-/CRSR

SPKR

The ON/OFF switch toggles the lamp and pump power between on and off. The
MODE/STORE, RESET, +/INC, -/CRSR and SPKR switches all have various meanings
(including none at all) depending upon the mode. The SPKR switch normally is used to
toggle the instrument speaker between on and off. Pressing the MODE/STORE switch
will cause the 580A to return to the Run mode. Except when the S80A is already in the
run mode. In which case it will cause the S80A to enter the log mode.

The light switch is used to run on an incadescent light which is mounted behind the
display. This is to allow the use of the S80A in dark areas.

The 580A has several modes. Some of the modes may have sub modes. The modes and
sub modes are tabulated below.

Run mode
Concentration meter normal
Max hold

Log mode

Parameter mode
Calibration mode

Access mode

Clock mode

Communication mode

The following sections will describe each mode and how to get to them and through
them. It is strongly suggested that this section be carefully read and that the 580A be
used along with the manual in order to reinforce the manual.
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20 RUNANDLOG MODE
2.1  Power for Lamp and Pump

When the S80A is first turned on the display will indicate that the lamp is not lit.
Pressing the ON/OFF switch will tell the microprocessor to turn on the lamp and the
pump. The microprocessor will send power to the lamp and pump and then "look" to see
if the lamp actually lit. If it did not light then the microprocessor will try again. If after
six tries the lamp still will not light then the microprocessor will indicate a lamp out
condition.

In the event that the microprocessor is unable to light the lamp, check the seating of the
lamp. If the problem persists call service.

Once the lamp is lit the display will show the PPM (part per million) on the bottom line.
The top line will either be a bar graph or the maximum reading (see Section 2.2).

To turn the lamp and pump off simply press the ON/OFF switch.
2.2  Run Modes

The 580A has two run modes, Max Hold and Concentration meter. The run mode is
selected in the Parameters section (see Section 4.3). In the concentration meter mode the
top line of the display will be a bar graph. The bar graph is a logarithmic bar graph over
the range of 0 to 2000 PPM. The bar graph is intended as a rough visual indication of the
current PPM. The bottom line will indicate the exact PPM.

In the Max Hold mode the top line of the display will indicate the maximum reading.

The bottom line of the display will indicate the current PPM. Whenever a new maximum
is seen the top line will be updated.

2.3 LogMode

The ability to "log" data is one of the S80A’s greatest features. Readings may be stored
for later analysis. Each reading will have a date and time as well as a location code
associated with it. Up to over 700 readings may be stored. Logged data may even be
sent to a printer or computer via an RS232 serial communication port.

The Log mode is entered from the Run mode by pressing the MODE/STORE switch.
When this switch is pressed from the Run mode the display will show:

LOG THIS VALUE?
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on the top line and either PPM or MAX PPM on the bottom line depending upon which
run mode the S80A is current in. By pressing the +/INC switch the display will then
show:

LOC. CODE 000001

on the top line (the actual location code may not be 000001). The location code may now
be entered. By pressing the RESI and +/INC switches together the number above the
cursor may be incremented. By pressing the RESET and -/CRSR switch together the
cursor may be moved to the next digit.

Once the desired location code has been entered pressing the MODE/STORE switch will
"log" the data point. This means that the reading displayed on the bottom line along with
the location code, the current date and the current time will be stored into the S80A’s
memory. The S80A will then retumn to the Run mode.

If for any reason logging is not desired, pressing the RESET switch rather than the
MODE/STORE switch will cause the value not to be stored. The S80A will then go back
to displaying:

LOG THIS VALUE?

Pressing the mode switch will now return the S80A to the Run mode.

24  Speaker

While the S80A is in the Run mode the speaker may be turned on. The speaker will
generate a "clicking” which will increase in speed as the concentration increases. The
purpose of the speaker is to give to operator an audible indication the PPM. The speaker
may be turned on or off by pressing the SPKR switch. The speaker rate may also be
changed by charging the switches located inside of the side door. Only one of the four
speaker rate switches should be on (the down position) at any time.

25 Low Battery
The 580A will display a warning when the battery is low. The warning will be a flashing

B in the right hand comner the top line of the display when the 580A is in the Run mode.
The 580A should be recharged when the low battery warning is activated.
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2.6  Overrange

The S80A will display an overrange warning if the concentration goes above 2000 PPM.
The top line of the display will show:

OVERRANGE

Once an overrange condition occurs the instrument will "lock out”. This means that the
overrange warning will continue to be displayed until the instrument is brought to a
“clean” area. A clean area is defined to be an area where the concentration of organic
vapors is below 20 PPM. The 580 a will continue to indicate PPM on the bottom line
during an overrange conditions.

27 Alarm

The 580A has an alarm which will sound if the PPM rises above the alarm setting. The
alarm setting is entered in the Parameters mode (see Section 4.3). If the speaker is not
activated then the alarm will of course not be heard. Once the PPM drops below the
alarm setting the alarm will turn off.

3.0 MAINMENU

By pressing the MODE/STORE switch from the Run mode and then pressing the -/CRSR
switch when asked if logging is desired, the S80A will display the main menu.

R/COMM  -/PARAM
+/ACCESS S/CLOCK

The other four operating modes (Communication, Parameters, Access and Clock) may be
entered from the Main menu. The operating mode may always be returned to by pressing
the MODE/STORE switch.

40 PARAMETERS MODE

All of the 580A operating parametérs are entered in the Parameters mode. The 580a is
also calibrated from within the Parameters mode. The Parameters mode may be entered
by pressing the -/CRSR switch from the main menu.

Their are seven different sections in the parameters mode.
1. Run mode selection

2. Average time selection
3. Alarm setting
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4, Lamp selection

S. Response factor setting
6. Calibration

7. Free space indication

Pressing the +/INC switch will advance the S80A to the next section. Pressing the -
/CRSR will advance the 580A to the previous section. Each section and any of its sub-
sections will be described in the following pages. It is important to note that when the
580A is in a sub-section of any of the above sections that the +/INC and -/CRSR switches
will have a different meaning. This may seem confusing at first but will become clear
after stepping through each section.

4.1 Run Mode Selection

There are two Run modes. Concentration meter normal and Max Hold (see Section 2.2).
The top line of the display will show:

CONC. METER

the bottom line will show:
"RESET" TO CHG

the bottom line will alternate every two seconds with:
MAX HOLD

if the 580A is in the Max Hold mode. Pressing the RESET switch will cause the 580A to
show:

MAX HOLD
+ = USE/-=NO

if the +/INC switch is pressed then the Max Hold mode will be selected. If the -/CRSR

switch is pressed then the Concentration meter normal mode will be selected. In either
case the S80A will then return to the previous screen.
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4.2  Average Time Selection

The 580A can be configured to display the average PPM every one, five, ten or twenty-
five seconds. The display will show:

AVERAGE =1
"RESET" TO CHG

Pressing the RESET switch will cause the S80A to show:

+1 /5
R/1- 8725

Pressing the +/INC, -/CRSR, RESET, or SPKR switch will cause the average rate to be 1,
5, 10 or 25 seconds respectively. The 580A will then return to the previous screen.

43  Alarm Setting
The 580A will display the current alarm setting on the top line of the display. The setting
may be changed by simultaneous pressing the RESET switch with either the +/INC
switch to increment the digit above the cursor or the -/CRSR switch to move the cursor.
4.4  Lamp Selection
The 580A will display:

LAMP
one the top line. The bottom line will alternate every two seconds between:

"RESET" TO CHG
and the currently selected lamp setting.
ie.

11.8eV

By pressing the RESET switch, the 580A will display:

+/10eV -/11eV
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on the bottom line. Pressing the +/INC switch will select the 10.0eV lamp. Pressing the
-/CRSR switch will select the 11.8eV lamp. In either case the S80A will return to the
previous screen.

4.5  Response Factor Setting

The current Response Factor setting will be displayed on the top line of the display. The
Response Factor may be changed by simultaneously pressing the RESET switch with
either the +/INC switch to increment the digit above the cursor or the -/CRSR switch to
move the cursor.

46  Calibration

The 580A will display:
"RESET" TO
CALIBRATE

The calibration mode may be entered by pressing the RESET switch. The 580A will
display:

ZERO GAS
RESET WHEN READY

Once zero gas has been introduced the RESET switch should be pressed. The 580A will
then zero the instrument. The S80A will display:

MODEL 580A
ZEROING

Once the 580A has been zeroed the S80A will display:

SPANPPM = 0000
The Span gas concentration may now be entered by simultaneously pressing the RESET
switch and either the +/INC switch to increment the digit above the cursor or the -/CRSR

switch to move the cursor. Once the span gas concentration has been entered the +/INC
switch should be pressed.
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The 580A will then display:

SPAN GAS
RESET WHEN READY

Once the span gas has been introduced the RESET switch should be pressed. The 580A
will then calibrate the instrument. The 580A will display:

MODEL 580A
CALIBRATING

Once the S80A has been calibrated the S80A will go back to the beginning and display:

"RESET" TO
CALIBRATE

If during the zeroing or calibrating of the 580A a steady reading was not seen then the
S80A will display:

CAL ERROR
RESET WHEN READY

Pressing the RESET switch will return the 580A to zeroing or calibrating (depending of
course on which it came from).

4.7  Free Space Indication

This section will give a rough indication of how much room is left for logging data
points. The screen will display a bar graph on the top line and the amount of free space
on the bottom line. The number indicates the total number of bytes which are available.
Each data point take fifteen bytes. Other bytes may also be needed in order to store other
important information. This is why only a rough indication of room may be given.

50 ACCESS MODE

The Access mode is entered by pressing the +/INC switch from the main menu. The
580A has four access levels, zero through three. Level zero will only allow the operator
to log data points and of course to change access levels (only if the access code is
known). Level one will also allow the user to change the use identification number.
Level two will allow the user complete access to the Parameters mode, and allow
viewing of the date and time. Access level three allows complete access.
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The access mode has three sections:

1. Access level
2. User identification number
3. Instrument number

Pressing the +/INC switch will advance the 580A to the next section. Pressing the -
/CRSR switch will advance the 580A to the previous section.

5.1  Access Level
The screen will display:

ACCESS LEVEL 3
"RESET"TO CHG

By pressing the RESET switch the S80A will display:

KEY 00003
"RESET" WHEN DONE

Please note that in both screens the 3 indicates the current access level and may not
necessarily be a three.

In order to change the access level the +/INC switch may be pressed to increment the
digit above the cursor and the -/CRSR switch may be pressed to move the cursor. The
desired access level should be entered in the right most digit. Note that only access
levels between zero and three are legal. The remaining four digits are the access code.
The access code will be 0000 when the instrument is shipped. The access code should
then be entered. Once this is done press the RESET switch. The 580A will then return to
the previous screen.

If the access code entered was not the proper access code, or if the access level was not a
legal access level then the access level will not be changed.

The last and most important point regarding the access level is how to change the access
code. The access code is the four rightmost digits of the instrument number. The
instrument number is only viewable (and therefore only changeable) while in access level
three.
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5.2  User Identification Number
The screen will display:

1.D.#014563977
"RESET" TO CHG

By pressing the RESET switch the 580A will display:

1.D.#014563977
"RESET" WHEN DONE

The user identification number may be changed by pressing the +/INC switch to
increment the digit above the cursor and the -/CRSR switch to move the cursor. The user
identification number is a nine digit number (just right for fitting a social security
number). Once the user identification number has been entered press the RESET switch
and the S80A will return to the previous screen.

5.3  Instrument Number
The screen will display:

INSTR #000000
"RESET" TO CHG

By pressing the RESET switch the 580A will display:

INSTR #000000
"RESET" WHEN DONE

The instrument number may be changed by pressing the +/INC switch to increment the
digit above the cursor and the -/CRSR switch to move the cursor. ONce the instrument
number has been entered the RESET switch should be pressed. The S80A will then

display the previous screen.

When the instrument number is changed it is very important that the last four digits be
remembered. These digits are the access code and therefore will need to be known in

order to change the access level.
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60 CLOCK MODE

The Clock mode is entered from the Main menu by pressing the SPKR switch. The
screen will display the date and time on the top line. The bottom line will display:

"RESET" TO CHG
By pressing the RESET switch the 580A will display:
“"RESET" WHEN DONE

The date and time may be changed by pressing the +/INC switch to increment the

number (or in the case of the month the months abbreviation) above the cursor. The -

/CRSR switch will move the cursor. Once the proper month has been entered the RESET

switch should be pressed. The S80A will return to the previous screen. J

The date and time will be maintained even when the instrument is turned off! It is
however advisable that the date and time periodically be checked to ensure that it is
correct.

7.0  COMMUNICATION MODE

The Communication mode is entered from the main menu by pressing the RESET switch.
The Communications mode has four sections.

Communicate with printer or computer

Display logged data

Reset logged data

Set communication parameters 7

bl ol bl e

Pressing the -/CRSR switch will advance the S80A to the next section.
7.1  Communicate with Printer or Computer

The 580A is capable of communicating with a computer or outputing logged datato a
printer. The 580A will display:

COMMUNICATE?
LTI YES
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if the computer format is selected or it will display:

OUTPUT TO PRINTER
"4 = YES

if the printer format is selected. In either case pressing the +/INC switch will cause the
580A to try to establish communication. Pressing the -/CRSR switch instead will cause
the S80A to advance to the next section.

7.2  Display Logged Data

If at least one data point has been logged the S80A will display:

.DISP. LOG DATA?
ll+" - YES
By pressing the +/INC switch the 580A will display the first data point. The date and
time which the data point was logged will be displayed on the top line. the bottom line
will alternate between the location code and the PPM. Pressing the +/INC switch will

advance to the next logged data point. this will continue until there are no more data
points at which time the S80A will display:

NO DATA STORED
The MODE/STORE switch may be pressed to return to the Run mode.
7.3  Reset Logged Data

The logged data can be erased so that more data points may be logged. the screen will
display:

RESET LOG DATA?
"+" = YES

Pressing the +/INC switch will erase all of the logged data points. The S80A will then
advance to the next section.

7.4  Communications Parameters
The 580A can be configured to communicate with a printer or a computer. The baud rate

may also be set for 9600, 4800, 2400, 1200, 900, 600, 300, or 150 baud. The 580A will
display the current communication format (computer or printer) on the top line and the
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current baud rate on the bottom line. Pressing the RESET switch will cause the 580A to
display:

COMPUTER FORMAT
+=USE-=NO

Pressing the +/INC switch will select the computer format and the S80A will advance to
the baud rate screen (see below). Pressing the -/CRSR switch will cause the S80A to
display:

PRINTER FORMAT
+=USE -=NO

Pressing the +/INC switch will select the printer format and the 580A will advance to the
baud rate screen (see below). Pressing the -/CRSR switch will cause the 580A to display
the previous screen.

The baud rate screen will display the currently selected baud rate on the top line. The
bottom line will display:

+=USE -=NO

Pressing the +/NC switch will cause the displayed baud rate to be selected and the 580A
to show the selected format on the top line and the baud rate on the bottom line. Pressing
the -/CRSR switch instead will cause the next lowest baud rate to be displayed.

CALIBRATION

1.  GENERAL

The Model 580a Organic Vapor Meter is indeed a quantitative instrument and can
certainly be used as such. It makes use of the Photoionization Detection System using a
lamp with an ionization energy of 10.0eV which is standard in the Model 580A. Almost
all organic materials will be ionized at this energy level. There are some organic
materials, such as a few of the freons, methane, ethane and propane that are not ionized
and thus will not be detected. The ionization potentials for the various organic materials
will simply tell whether the material will be detected by the Photoionization Detector. It
does not give any clue as to the sensitivity of that detector for that particular material.
Certainly, different organic vapors will have different sensitivities. It is important to
understand that the MODEL 580A does indeed sense most organic vapors and that its
response to these different organic vapors will indeed be different.
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In this section of the manual, the aspects of calibrating the Model 580A for various
vapors will be discussed. In the following section discussing applications, various ways
of using the features of the Model 580A will be explained along with the various
methods for calibration of the S80A. There will also be applications of the Model 580A
in specific instances where the organic vapors or the mixtures of organic vapors are
completely unknown. The 580A can be an extremely useful tool even in areas such as
those.

Factory Calibration of the Model 580A

To complete testing and operation in the checkout area, each Model 580A has been
calibrated and linearity checked at the factory. The particular gas chosen for this
calibration is isobutylene. The Model S80A has good response for isobutylene.
Isobutylene standards prepared in air are relatively stable with time, undergoing no
serious adsorption or reaction problems.

Methods of Generating Concentrations of Various Materials in Air

This section is not intended to be exhaustive as far as the preparation of gas and vapor
standards in air are concerned. Only those methods that have been found most practical
for the calibration of the S80A are discussed here. There are basically two types of
standards. Static standards in which a known volume of the gas or vapor is mixed with a
known volume of air and the concentration of the gas or vapor in air calculated from
knowning these volumes. The second method used is what is called a dynamic standard.
Dynamic standard preparation involves mixing gases or vapors with air under a flowing
condition whereby the flow rate of both gases are known prior to their mixing. The
concentration then is calculated from flow rates.

Certainly commercially available standard cylinders of gaseous materials in air offer the
most convenient method of calibration. However, these are static standards. Standards
prepared in this fashion in air for vapors of various organic liquids often show
concentration reduction with time due to adsorption problems. In general, gases when
mixed with air will maintain their concentrations with time since adsorption is generally
not a problem. However, some gases are sufficiently reactive that chemical reaction of
the gas will cause a reduction of it in air. These precautions must be observed when
using commercially prepared standards for calibration of the Model 580A. It is for this
reason that isobutylene in air was chosen as a reference standard for factory calibration.
Static standards can be prepared in a laboratory and in general are reasonable ways of
calibrating the Model S80A. However, it is important that these standards be used
shortly after their preparation to reduce the significance of any adsorption problems.
Static standards prepared for calibration of the Model S80A are best prepared in
collapsible plastic bags. This as opposed to a fixed volume container. The sampling rate
of the 580A, which is 500 ml/min, requires an appreciable amount of sample. Even one
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minute’s sampling out of a fixed container will remove 500 mg/min from it. This should
not significantly reduce the pressure inside the container. Thus, the collapsible bag
provides the best means as opposed to a fixed volume. A 5 gallon polyethylene bag is a
convenient size to use of the preparation of static standard.

A tube is inserted into the opened end of the bag and the bag opening then sealed around
the tube. The tube should have a cutoff valve or some means of closing the volume of
the bag. The volume of air introduced into the bag must be measured. This is most
conveniently measured by a wet test meter. However, a source of air flowing through a
flow meter can be used if the flow can be held constant, then time is a measure of the
volume of the air placed into the bag. All air is expelled from the bag by completely
collapsing it prior to connection to the source of air. It can then be connected to a wet
test meter or flow meter via a short length of rubber tubing hooked to the plastic cube of
the bag. The air flow is started into the bag at a rate of approximately § 1/min. A total of
10 liters is a convenient volume for a 5 gallon bag. This would mean approximately 2
minutes for filling the bag.

For gaseous samples, the trace organic will be added via a glass hypodermic syringe.

The 1 cc Tuberculin syringe is a convenient size. For an isobutylene standard, the 1 cc
syringe is flushed with pure isobutylene and then filled to the 1 cc mark. While the air is
flowing into the plastic bag, the short piece of rubber tubing is pierced by the needle from
the 1 cc syringe and the plunger slowly depressed such that the 1 cc of isobutylene is
added to the air flowing into the plastic bag. When 10 liters of air have been added to the
plastic bag, the flow is immediately stopped and the valve on the tube or the closing
clamp is applied to contain the air and isobutylene within the plastic bag. It is best at this
stage of the procedure not to rely solely on the diffusion of isobutylene to form a uniform
mixture inside the plastic bag. Slight kneeding of the plastic bag will hasten the mixing
of the isobutylene in air. The plastic tube from the bag is then connected to the probe on
the Model 580A via a short length of rubber tubing and the valve on the plastic tube
immediately opened. The Model S80A withdraws a sample from the bag at the sampling
rate of 500 ml/min. Thus, 10 liters of sample in the bag will provide approximately 20
minutes. Certainly the calibration of the S80A can be accomplished in a shorter period of
time. The concentration of isobutylene in ppm by volume will be equal to the sample
size, which was 1 cc, divided by the volume of the bag in liters, which would be 10 liters,
times 1000. In this particular instance, the concentration would be:

lcc Isobutylene x 1000
Conc (ppm by Vol)- 10L Air =100 ppm

For organic materials, which are normally liquids at room temperature, the procedure is
essentially the same except that an extremely small liquid sample is injected into the
flowing air stream rather than the gas sample. This technique works well only for
relatively volatile organic materials. The flowing air stream must vaporize all of the

04003.01/eid/appedxe



material or the calculation will be off. If the material is not rapidly volatile in that
flowing air stream, the liquid should be injected through the surface of the plastic bag.
Immediately after withdrawing the needle, the hole in the plastic bag should be covered
with a piece of plastic tape.

Again significant kneeding of the bag will hasten the evaporation of the sample and
mixing of the vapor into the air to provide homogeneous samples. The introduction of
this sample into the 580A is the same as before. The calculation of the concentration of
the vapor in air is a two-step procedure whereby the small volume of liquid injected into
the air stream or into the plastic bag is converted to a volume of vapor. This volume of
vapor is then used in the same manner as the volume of gas in the case of isobutylene.
the following equations apply:

Liquid Volume (ul) x Liquid Density x 24.45
Volume Vapor (cc) = Molecular Weight

The above equation give the vapor volume at atmospheric pressure (760 torr) and 25 C
(77 F).

Then: Vapor Volume (cc)x1000
Concentration (ppm by Volume) = Air Volume (liters)

The following is a sample calculation for benzene.
Liquid Volume = 2 ul
Benzene Density = 0.879 g/cc
Molecular Weight Benzene = 78.1
Air Volume = 10 liters
2x0.879x24.45 = 0.55 cc Benzene Vapor

Vapor Volume = 78.1

3.55x 1000
Conc = 10 = 55ppm (vol)

The syringe used for the measurement of liquids in this particular instance is a small

volume-type such as those manufactured by the Hamilton Company. A convenient size
syringe is the 10 microliter volume.
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Dymanic standards can be prepared of both gases and vapors by using the techniques of
either permeation tubes for gases or diffusion tubes for vapors. These permeation or
diffusion devices supply a very small flow of either the gas or vapor. This is mixed with
a known flow rate of air providing a flowing stream that has a known amount of either
gas or vapor in the air stream. These are probably the most reliable and accurate
standards available for low level concentration of gases and vapors in air. However, the
techniques require some additional instrumentation in order to implement the use of these

devices.
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STANDARD OPERATING PROCEDURE
FOR

CG/02/H2S/METER



COMBUSTIBLE GAS/OXYGEN MONITOR/H,S METER

Introduction

The CG/O2/H2S monitor is a continuous duty oxygen monitor, combustible gas and
hydrogen sulfide monitor combined in a compact, rugged, easily operated and maintained
instrument. It has a 3 1/2 digit liquid crystal display (LCD), an audio indicator (alarm
buzzer), solid state circuitry and rechargeable nickel cadmium batter pack in a stainless
steel case.

Theory

Combustible gas detection is accomplished by means of a catalytic diffusion type sensor
that consists of two wound platinum wire elements covered with porous refractory. One
clement is active, the other is a reference. The combustible gas concentration as a
percent of the LED is shown by the display when the push-button switch in the right side
of the case is pressed. An integral audible alarm is provided which will sound if the
concentrations of combustible gases exceeds a set point. The alarm operates
independently of the display.

Oxygen monitoring is accomplished by means of micro fuel cell that provides a current
proportional to the concentration of oxygen in the air. The interaction of electrodes and
electrolytes within the fuel cell depends on the presence of oxygen. The LCD constantly
displays the concentration of oxygen as a percent of the total atmospheric volume. The
alarm sounds if the concentration of oxygen falls below a preset level (19.5%).

Operation

To turn on the instrument, unscrew the knurled collar on the carrying strap mounting
post. The calibration cover may not be pulled away from the instrument case top. A pin
on the calibration cover disengages from the on/off switch inside the case, and the
instrument turns on.

Initially, the display will indicate a very high number. For example, 88.0% oxygen. This
is due to the fact that the oxygen sensor puts our extraordinarily high signal when it is
first turned on. A new oxygen cell may require as long as 15 minutes before it stabilized
in the 21% range.

With the knurled collar unscrewed, the calibration cover may be spun aside to allow
access to the adjustment potentiometers inside the instrument. The combustibles zero
adjustment is on the left near the strap mounting post. The combustibles span adjustment
and the oxygen adjustment are accessed through a common hole on the right.
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After calibrating the instrument spin the calibration cover so that its pin is in the access
hole for the span and oxygen adjustment. Tighten down the knurled collar. The
instrument is now ready for use. The readout will continually display the percentage of
oxygen present. Combustible gases are also constantly monitored. The display may be
converted from oxygen to combustibles by depressing the recessed switch to the right of
the readout on the side of the cover.

Calibration
Oxygen Detector

Loosen the knurled collar on the strap mounting post and swing aside the potentiometer
access cover. Allow 15 minutes for the oxygen detector to equilibrate before calibration.

In clean air, adjust the oxygen calibration potentiometer (through the hole labeled "0")
slowly turn clockwise so that the oxygen or at the percentage set by the user. Final
calibration of the oxygen readout should only be done in free air if the user is sure that
the air contains the normal 20.9% oxygen. The readout should then be adjusted to 20.9.
If there is any doubt of the oxygen content of the air, calibration gas of a known -
percentage of oxygen in nitrogen should be used.

Combustibles Detector

Before calibrating the combustibles detector, switch on the instrument and allow the
sensor to warm up for 15 minutes. In clean air, switch the instrument display to
combustibles. Adjust the zero potentiometer (through the hole labeled "z") to obtain a
readout 000.

Use the calibration cup to apply combustible gas of a known concentration to the
instrument. The rate of gas flow should be 0.5 (+0.5) liters per minute. Switch the
instrument display to combustibles. Use the span potentiometer (through the hole labeled
"s") to set the readout to the percent LEL corresponding to the know gas concentration.
Variations in the flow rate will cause inaccurate calibration of the instrument.

Remove the test gas and wait for approximately one minute for the gas to completely
disperse. Check that the instrument readout returns to 000. Place the potentiometer
access cover in its operating position and tighten the knurled collar.

If the instrument cannot be calibrated, the span potentiometer may be at such a low
setting that the instrument cannot respond properly. Turn the span potentiometer
approximately 15 turns counter-clockwise, and then repeat the calibration procedure
described above. Note that the calibration procedure calls for the adjustment of the zero
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potentioinetcr first. The span potentiometer should not be readjusted until the zero
potentiometer is properly set.
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1.0

20

3.0

4.0

5.0

Standard Operating Procedure for
Field Determination of pH

Ground Water, Surface Water and Leachate Analysis

Method Summary

1.1  This is a determination of the activity of the hydrogen ions by
potentiometric measurement.

Interferences

2.1  Temperature is an important factor. The temperature compensator
attached to the instrument automatically corrects the pH value displayed
by the meter.

Instrumentation
Beckman pH meter
PH probe
Automatic Temperature Compensator (ATC)

Materials and Reagents

Sample cups
Prepared pH 4 and 10 standards for calibration

Calibration

During initial setup and calibration, two standards are run.

Standardizing the Instrument

5.1  Depress the CLEAR key to clear the instrument.

5.2  Rinse the electrode with distilled water and immerse in pH 4 buffer.
Depress the STANDARD key. When the input from the electrode is
stable, the instrument will automatically standardize on the pH value of

4.00 pH buffer. The STD1 symbol and the approximate value of the pH
4.00 buffer will appear in the DISPLAY.
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5.3  Rinse the electrode with distilled water and immerse in pH 10 buffer.
Depress the STANDARD key again. When the instrument stabilizes, the
DISPLAY will include STD1, STD2, temperature, and the approximate
value of the pH buffer 10.

5.4  The instrument is now ready to make a pH measurement. Rinse the
electrode with distilled water and immerse in the sample.

5.5  Depress the pH key. Wait until the AUTO symbol flashes and then locks.
The DISPLAY will indicate the measured temperature and pH.

5.6  This sequence can be repeated for additional pH measurements. Depress
the pH key, wait for AUTO READ to lock, and note the pH value.

5.7 A +0.05 pH acceptance limit should be used in determining calibration
acceptability. If unacceptable, recalibrate as described in 5.1.

6.0  Procedure

6.1  Prepare and analyze samples without delay.

6.2  Place about 50 mls of sample into a plastic cup and stir with the pH probe.

6.3  Allow the pH reading to stabilize. Collect three pH readings from each
sample within +.05 units. Record the pH values on the well or surface
water sampling record form. Rinse the probe with distilled water and
verify calibration by submersing in a prepared pH standard as described in
5.7.

6.4  Proceed to the next sample or location; verify calibration before each

measurement.

7.0  Quality Control

7.1

7.2
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Document all calibrations and verification readings, including time and
meter readings.

Run duplicate measurements on each batch or every 10th sample.
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STANDARD OPERATING PROCEDURE
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CYANIDE MONOTOX
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DETAILED INSTRUCTIONS FOR COMPLETING
CLP PAPERWORK AND SHIPPING PROTOCOL
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Gen&al Superfund Paperwork Muhemnm

A. Paperwork Requirements for Samples Sent to CLP Labs
B. Paperwork Requirements for Samples Sent to the CRL

Other Sample Documentation Requirements

A. Chain of Custody Seals
B. Sample Container Tags

Paperwork Supplies
Sample Bottle Ordering
Specific Instructions for Completing Paperwork

Chain of Custody Form

Organic and Inorganic Traffic Reports

SAS Packing List

Central Regional Laboratory Analysis Request Form
Central Regional Laboratory Sample Data Report
Sample Tag
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L GENERAL SUPERFUND PAPERWORK REQUIREMENTS

Paperwork requirements include the Chain of Custody forms, Traffic Report
forms, SAS Packing Lists and CRL Sample Data Reports. All of these forms,
except for the CRL Sample Data Report are composed of 3-4 different colored
non-carbon copies. The destination of each copy is specified on the bottom of
cach form, however, this needs further explaining.

1. Chain of Custody Form

A Chain of Custody Form must accompany each shipment of samples. The top
copy is for the laboratory that will receive the samples. The site name should not
be on this copy; the lab should not have this information. The copies must be
separated before writing the site name on the CRL copy or the pink copy. the
yellow copy should be sent to the CRL. The pink copy can be kept by the
sampling entity for their files.

2.  Traffic Report Forms

Traffic Reports are used for all RAS organic and inorganic samples. The top
copy should be sent to Sample Management Office (SMO) within a day or two of
shipping samples. (The site name is on this copy). The pink copy should be sent
to the CRL with the Chain of Custody form. The bottom two copies get sent to
the lab with the samples. Notice that the site name does not copy onto these last
two forms. This is because on these two forms, there is a protective coating on
that area of the form on these copies which does not allow the information to
copy onto these when filling out the top copy.

It is important that the sampler indicate on the Traffic Reports whether the sample
shipment is complete or if there are more samples to be shipped to the label under
that Case number. This can be written in any where on the Traffic Report. (Each
Traffic Report should have a statement about the status of sample shipment.)
Traffic Reports should also be used when routine analyses (RAS) and special
analyses (SAS) will be performed at the same laboratory; the additional SAS
analyses can be written in.

3. CRL Sample Data Report
This is a single copy form and must be sent to the CRL with the Chain of Custody

form and the Traffic Reports. If a copy is required for the sampling entity, one
solution is to prepare carbon copies or photocopy it.
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4. SAS Packing List Forms

This form is used in place of Traffic Reports for SAS analyses. The top copy
should be sent to SMO within a day or two of shipping samples. The second
copy, the yellow, should be sent to the CRL with the Chain of Custody, the
Traffic Reports (if used) and the CRL Sample Data Report. The bottom two
copies get sent to the laboratory with the samples. Note on this form that there is
no protective coating on the Site Name area of the form. It is necessary, therefore
to not write the site name on the form while these two copies are attached. Like
on the chain of custody form, a site code can be used if it is difficult to remember
to separate these copies before writing the site name on the top two copies.

5. Paperwork Delivery

Paperwork required by the contract laboratory is sent in a plastic bag taped to the
inside top of the cooler with the samples. It is required that the CRL copies of the
Traffic Reports, Chain of Custody forms, SAS Packing Lists, and CRL Sample
Data Report be received at the CRL, to the attention of the RSCC within 5 days of
sample shipment. All paperwork for sampling at a site for the week should be

submitted paperclipped together.

Late paperwork reports will be sent to each sampling entity and a copy will be
kept on file at the CRL. Late paperwork can delay data review and will affect
contractor fee award recommendations. It is the prime contact’s responsibility to
make sure that all paperwork is filled out accurately and submitted within the
time frame mentioned above. The RSCC will arrange training sessions on filling
out paperwork for samples if the need arises.

Immediately upon shipment of samples, samplers must call SMO with the
following information: Case or SAS number, name of laboratory, date of

shipment of samples, airbill (shipment) numbers, carrier, number and matrix of
samples, continuations, etc.

SMO must be notified by 3:00 PM, EST, on Friday for samples intended for
Saturday delivery/pickup.

B. Paperwork Requirements for Samples Sent to the CRL
1. Chain of Custody Form

This form is required for all Superfund samples. See previous guidance
on filling this out.
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2. EPA Central Regional Laboratory (CRL) Analysis Request Form

This is analogous to the CLP traffic report forms. This is a single copy
form and must be sent with the Chain of Custody in the cooler with the

samples.
IL OTHER SAMPLE DOCUMENTATION REQUIREMENTS
A.  Chain of Custody Seals

All coolers containing Superfund samples must be sealed with EPA Chain of
Custody Seals.

B.  Sample Container Tags
Each sample container requires a sample tag.
III. PAPERWORK SUPPLIES
Paperwork for Superfund sampling can be obtained from the RSCC for Region V.
Prime contacts can request paperwork by submitting a written request to the
attention of the RSCC or this can be done by phone. Prime contacts are
responsible for requesting paperwork in a timely manner as their supplies run low.
IV.  SAMPLE BOTTLE ORDERING
Sample bottles for Superfund sites are available through the Region V Bottle

Coordinator. Superfund bottles will be ordered at least one month in advance of
the sampling event. Emergency orders will be filled on an as needed basis.
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V. SITE INSTRUCTIONS FOR COMPLETING PAPERWORK

A.

10.

11.

12.

13.

14.

15.

CHAIN OF CUSTODY FORM

Ilustrated in Figure 1

Enter first six digits of the CRL log number.
Enter site code (do not enter the site name).
Obtain full signature of sample team leader.

Enter last three digits of the CRL log number.
(eg. SOI, DO2, RO, etc.).

List sampling dates for all samples.
List sampling times for all samples.
Indicate "grab” "composite" sample with an "X".
List station locations. |

Enter number of containers per sample and container volume (e.g., 2-40
ml).

List analyses individually.

Construct column heading for traffic report number and list serial numbers
for corresponding CRL log numbers.

Construct column heading for "tag number” and list tag numbers for each
sample container.

Obtain signature of sample team leader and carry out chain of custody
procedures.

State carrier service and airbill number, lab service, and custody seal
numbers are written here.

Write in the words "CASE" #:" and enter the case number.
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Note: One Chain of Custody should be filled out per shipping container. The purpose of
using site code is to prevent the contract laboratory from obtaining the site name.
An alternative to using a site code is to separate the copies and write the site name
on the copies that get sent to the Region, lcaving that field blank on the lab’s
copy.

This is a form:

The top copy goes to the CLP laboratory with the samples.

The second copy (pink) can be kept by the sampling entity.
The last copy (yellow) goes to the RSCC with other paperwork for the site.

If numbered COC seals are not available from Region V, then the alternate COC seal (a
white seal that needs to be signed and dated upon use) should be used. In this case, a
note should be made on the COC form indicating that these seals were used instead of the
numbered seals.
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B. INTRODUCTION AND INSTRUCTIONS FOR USE OF MULTI-
SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

Mlustrated in Figures 2-5
1. Introduction: Samples and Sample Numbers

Contract Laboratory Program (CLP) multi-sample Traffic Reports (TRs)
can document up to twenty samples shipped to one CLP laboratory under
onc Case Number. The TRs must be used for every shipment of RAS

samples to a CLP laboratory.

The CLP’s definition of "samples” is based on the RAS analytical
program: (1) organic, (2) VOA only (3) inorganic.

The CLP sample is one matrix - water or soil - and consists of all the
sample aliquots from a sample station location for analysis in one RAS
analytical program. The CLP assigns a unique Sample No. to each such
set of aliquots sent to one CLP laboratory. The unique Sample Numbers
are printed on the adhesive labels. The samplers must accurately transfer
this critical Sample Number to the TR.

Organic Sample Numbers are in the format XX123, and have six labels
per strip: four for extractables, and two for VOAs (see attachment).
CAUTION: The organic sample labels provide two options for each
Sample No. - labels for water samples and labels for soil samples. USE
ONLY ONE OF THE TWO OPTIONS. An individual sample will be
analyzed as EITHER a water or a soil, but never both. DESTROY THE
UNUSED LABELS to prevent duplication of Sample Numbers.

Inorganic Sample Numbers are in the format MXX123 and have seven
labels per strip: two for Total Metals, two for Cyanide and three extra
(sce attachment). Remember that the unique Sample No. must only be
used once so DESTROY THE EXTRA LABELS.

Use only the labels provided to the Region in which you are sampling.

Letter Code
Organics. I . Region
E,ME A%
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REMEMBER:

. TRs must be used for each Case No. with every shipment of
samples to each CLP laboratory.

. Organic samples, "VOA Only" samples, and inorganic samples are
assigned separate, unique Sample Numbers. Each consists of all
the sample aliquots from a sample station location.

. A CLP RAS sample will be analyzed as cither a water or a soil
sample.

. Prevent accidental duplication of sample Numbers by destroying
unused labels.

. Use only the Sample Numbers specific to your Region.
2. Completing the Form - Case Documentation

Enter the Case No. and SAS No. (if applicable) at the top right of the
form. Commplete the boxes in the header.

Box No. 1:

Type of Activity:

If sampling is under Superfund, circle the code which describes the
task of the sampling mission:

PA  Preliminary Assessment

SI Site Investigation

ESI  Expanded Site Investigation

RIFS Remedial Investigation Feasibility Study
RD  Remedial Design

RA  Remedial Action

ER  Emergency Response (Removal)

NPLD National Priorities List Delete

O + M Operations and Maintenance

If sampling is not under the Superfund program, enter the name of

program, ¢.g., RCRA. Enter the site name, the city, state, and Site
Spill ID (provided by Region) in the designated spaces.
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Box No. 2:

Regional Information

Enter the Region number, the name of your sampling company,
and your name in the designated spaces.

Box No. 3:

Ship To:

Enter the name of the CLP laboratory and its full address in the
box. Enter the name of the sample custodian or CLP contact in the

box provided.

Enter the beginning and ending sampling dates in the designated
spaces.

Enter the date shipped, the carrier code (e.g., F = Federal Express,
P = Purolator, etc.) and the airbill number in the appropriate

spaces.

3. Completing the Form - Sample Documentation

Carefully transcribe the CLP Sample No. from the printed sample labels
on the TR in the space provided.

Complete columns A through E to describe the sample:

04003.01/eid/ev/appedxa

Column A, Sample Description:

Enter the appropriate sample description code from Box 6. NOTE:
Describe RINSATES or BLANKS as #3 "Leachate” in Column A.
Write the word "Rinsate” or "Blank” in Column D, the Special
Handling section, or in Column E, the Station Location section.
Note: Item #3 "Oil” and Item #7 "Waste" are for RAS PLUS SAS
projects only. Do not ship oily samples or waste without making
prior arrangements with SMO.
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Column B, Concentration:

Organic - If sample is low or medxum concentration, enter "L".
When shipping RAS plus SAS high concentration samples
(previously arranged with SMO), enter "H".

Inorganic - Enter "L" for low concentration, "M" for medium
concentration, and "H" for high concentration (under previous
RAS plus SAS arrangement). REMINDER: Ship medium and
high concentration organic and inorganic samples in metals can.

Column C: RAS Analysis:
Check the analytical fractions requested on each sample.
Column D: Special Handling:

Use this space to specify any special handling requirements.
Rinsate or blank samples should be identified as such in this space.
When shipping RAS plus SAS samples you may code SAS
parameters in the blank space (e.g., A = sulfate, B - Cl, etc.) and
enter the codes in this column.

Column E: Station Location:
Enter the station location in the space provided.

SAMPLERS MUST INDICATE ON EACH TRAFFIC REPORT
WHETHER SAMPLING IS COMPLETE OR IF MORE
SAMPLES WILL BE SHIPPED UNDER THE SAME CASE
NUMBER. THIS STATEMENT CAN BE WRITTEN
ANYWHERE ON THE FORM THAT DOES NOT OBSCURE
NECESSARY INFORMATION, AND CAN BE AS SIMPLE A
STATEMENT AS "SHIPMENT COMPLETE FOR THIS CASE"
OR "MORE SAMPLES TO COME UNDER THIS CASE."
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C. SAS PACKING LIST

INlustrated in Figure 6
1. Insert assigned SAS case number.
2, Insert EPA region number (e.g., V).
3. Insert sample team leader’s name.

4, Insert sample team leader’s office telephone number (do not use field
office telephone number).

5. Insert data sample was taken.

6. Indicate date of shipment.

7. Insert site code (do not enter the site name).

8. Insert laboratory name and address.

9. Indicate name of laboratory contact.

10. List SAS sample numbers, which should include SAS number (ie. if the
SAS # is 2743, the samples would be numbered as 2743E-01, 2743E-02,
etc.)

11.  Specify sample matrix, concentration, tag number, and analysis to be
performed (e.g., low concentration soil sample for PCB analysis, tag
number 5-48246).

12, Leave BLANK - laboratory use only.

NOTE:The site name should not be written on this form while all copies are attached.
The CLP laboratory should not have this information. Therefore, either
use a site code or separate the copies and only write the site name on the
Regional and SMO copies of this form. SAS packing lists are currently

being used for high concentration/high hazard analyses and other non-
routine work.
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THIS IS A FOUR COPY FORM:
The top copy should be sent to SMO within a day or two of shipping samples.

The second (yellow) copy should be sent with other paperwork for a site to the
Region V RSCC.

The bottom two copies (pink and gold) get sent to the CLP laboratories with the
samples.
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U.S. ENVIRONMENTAL PROTECTION AGENCY

CLP Sample Management Oftice  SASNumber
P.O. Box 318 - Alexandria, Virginia 22313 1
Phone: 703/557-2490 - FTS/557-2490
SPECIAL ANALYTICAL SERVICE
PACKING LIST
— == =
Sampling Office: Sampling Date(s): Ship To: For Lab Use Only
2 -3
Sampling Contact: Date Shipped: Date Samples Rec'd:
3 8
(name) Site Name/Code: Received By:
4 7 Attn:
{phone)
Sample Sample Description Sample Condition on
Numbers i.e., Analysis, Matrix, Concentration Receipt at Lab
1 10 11 12
2.
3. _
&,
. ' - FIGURE 6 -
6.
7.
8.
9.
10.
1L
12.
13.
1a.
15.
16.
17.
18.
19.
20.
For Lab Use Unlr

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy



D. ENVIRONMENTAL PRCTECI'ION AGENCY - Central Regional
Laboratory Analysis Request Form.

Ilustrated in Figure 7
1. Insert sampler name, i.e., WW, Fit, EXE, EDI, or RPM name.
2. Insert sampling date.
3. Insert DU number (Y905 or Y306).
4, Insert site name.
5. Insert priority code (if any).*
6. Insert CRL log numbers.
7. Insert sample tag number.

8. Indicate analyses required by placing an "X" in the appropriate column for
each sample.

- Normal tumaround time for the CRL is 21 days from receipt of samples.

' Priority 1 analysis requires a S day turnaround, and must be requested via
a memo from the WMD Director to the ESD Director in advance of
sampling. Requests for shorter than the 21 day (and greater than § days)
turnaround must be addressed to the CRL Director.
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E. CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT
(CRL-SDR)

Mlustrated in Figure 8
1. Insert assigned laboratory case number.
2. Insert site name.

3. Insert laboratory names, indicating which lab will receive the organic
samples and which lab will receive the inorganic samples.

4, Insert date of shipment.

5. Insert DU code (either Y90S for site inspection or remedial, or Y306 for
enforcement, including PRP sites).

6. Insert name of RPM (the RPM will know what the site DU code is).
7. Insert page number and total number of pages.

8. Insert CRL log number, which consists of the fiscal year, EPA assigned
contractor code, sample code, round of sampling, sample type designation
and sample number.

eg. 88ZH20S501
a b cde

FY (Fiscal Year)
Contractor Code (Always ZH for WW Engineering and Science)
Number to be assigned by WW Engineering and Science Paperwork
Coordinator
sample type, could be:
S = sample
D = duplicate
R = field blank .
sample number ie. 01, 02, 03, etc.

o w
e

Q.
L]

e
88ZH20S01 - would be a sample.

88ZH20DO01 - would be a field duplicate of-sample 88ZH20S01.
88ZH20RO1 - would be a field blank.

9. Insert organic traffic report number.
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10.

11.

NOTE:

Insert inorganic traffic report number.

Indicate the analyses required (eg. acid-base neutral compounds, volatile
organics analysis, etc.) for each sample in the appropriate section (for
waters or soils) with an "X".

All samples should have a unique number. If the same location will be
sampled at a site two weeks in a row, the sample number for the first week
could be 88ZH20S01, and for the second week 88ZH21SO1. If a sample
is collected for filtered and unfiltered metals analyses, a separate ITR
should be filled out for each bottle (the filtered and unfiltered). Each one
of these samples would then be assigned a unique CRL log number. In
order to distinguish between the filtered and unfiltered samples, they can
be listed in pairson the CRL-SDR and a column heading indicating
"“filtered metals” could be created and checked off for the filtered sample.

THIS IS A SINGLE COPY FORM:

This form must be filled out for all Superfund samples which will go to contract
labs and must be sent to the Region V RSCC with the other paperwork required
for a site.
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F. SAMPLE TAG

Mlustrated in Figure 9
1. Enter the first six digits of the CRL log number.
2. Enter the last three digits of the CRL log number.
3. Enter date of sampling.
4. Enter time of sampling (military time only).
5. Specify "grab” or "composite” sample with an "X".
6. Insert station location.
7. Obtain signature of sample team leader.
8. Indicate presence of preservative with an "X".
9. Specify analytes for analysis with an "X".
10a. Indicate traffic report type and serial number (ITR or OTR and #).
10b. Indicate case number.
11. Leave BLANK (for laboratory use only).

12.  Enter any desired analyses not listed on menu provided (e.g., PCB’s,
ammonia, sulfide, etc.) and mark box with an "X".

NOTE: Each sample container should have a separate tag. All field blanks should

be designated as such on the sample tags, either in the "Remarks” field
(10a and 10b) or in the "Station Location" field (6).
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G.

SAMPLE MATRIX LOG

To assist the team in tracking the samples throughout the investigation, a Sample
Matrix Log will be completed as an on-going task during sample collection. The
Sample Matrix Log serves two purposes. First, it provides the individual
completing the paperwork with an invaluable tool for keeping track of crucial
shipping information (dates, airbill numbers, etc). Second, it provides WW
Engineering and Science with the information necessary for record keeping
within a computer data base. This chart must be maintained daily. The Sample

Matrix Log is illustrated in Figure 10.
Completion Requi
1. Enter the case number.
2, Enter the WW Engineering and Science sample location number.
3. Enter the CRL sample identification number
4, Specify the Sample Matrix using the 2-digit codes listed below:
SB - Soil Boring
SW - Surface Water
PW - Private Well
GW - Groundwater (Monitoring Well)
SD - Sediment
LW - Leachate Waste- WAL
WA - Lagoon Waste
S. Indicate the concentration (low, medium, or high) by using the letters L,
M,or HL
6. Enter the date the sample was taken: month, day, year (no hyphen or
slash, e.g.: 051284).
7. Enter the shipping date.
8. Indicate the laboratory to be doing the analysis.
9. Enter the airbill number of the shipment.
10.  Enter the custody seal number.
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11.  Enter the chain-of-custody report number.
12.  Enter the organic traffic report number.
13.  Enter the inorganic traffic report number.

14.  List sample tag numbers corresponding to sample containers shipped
under the traffic report number listed in either box 12 or 13.

15.  Enter the quality control lot number from the container.
16.  Indicate the site name and site number.
17.  Enter date matrix completed.
18.  Indicate originator.
19.  Indicate reviewer.
20. Indicate page number of matrix log.
NOTE: Data recorded on this form must be suitable for computer. entry. If
portions of samples are to be sent to more than one laboratory for analysis,

allow an entire line for each laboratory to accommodate for the additional
traffic report, chain-of-custody, and airbill numbers.
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H. PACKING AND SHIPPING PROCEDURES

Sample packaging and shipping procedures are based on U.S. EPA specifications
as well as Department of Transportation (DOT) regulations (49 CFR). The
procedures vary according to sample concentration and matrix and are designed
to provide optimum protection of samples and the public.

All samples are to be shipped via Federal Express, Purolator, or Emery as
specified in the U.S. EPA Region V Sample Handling Protocol for Hazardous
Waste. Shipping containers must be insulated, durable, and watertight. Bagged
samples are to be cushioned within the shipping container with vermiculite
packing materials (Zonolite) or with bubble pack.

Following shipment, airbill numbers (and other miscellaneous information given
in step 18) must be called in to the Sample Management Office.

Step-by-step packing instructions are provided below.
LOW-CONCENTRATION SAMPLES
1. Prepare cooler(s) for shipment

. Tape drain(s) shut.

. Affix "This Side Up" labels on all four sides and "Fragile” labels
on at least two sides of each cooler.

. Place mailing label with laboratory address on top of cooler(s).

. Fill bottom of cooler(s) with about three inches of vermiculite.

. Place appropriate traffic reports, SAS packing lists, or CRL data
sheets and chain-of-custody records with corresponding custody
seals on top of each cooler.

2. Arrange decontaminated sample containers in groups by sample number.

3. Mark volume levels on bottles with a grease pencil.

4. Secure appropriate sample tags around caps/lids of containers with string
or wire.

s. Secure container caps/lids with strapping tape.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

Arrange containers in front of assigned coolers.

Affix appropriate adhesive labels from assigned traffic report to each
container. Protect with clear label protection tape.

Seal each container within a separate plastic bag.
Arrange containers in coolers so that they do not touch.

If ice is required to preserve the samples, cubes should be repackaged in
double zip-loc bags and placed on and around the containers (especially
on VOA vials).

Fill remaining space with vermiculite.

Sign chain-of-custody form (or obtain signature) and indicate the time and
date it was relinquished to Federal Express, purolator, or emery.

Separate copies of forms. Seal proper copies within a large zip-loc bag
and tape to inside lid of cooler. Place remaining copies in a large mailing
envelope to be sent to the sample documentation coordinatory with a
completed transmittal notice.

Close lid and latch.

Carefully peel custody seals from backings and place intact over lid
openings (right front and left back). Cover seals with clean protection

tape.

Tape cooler shut on both ends, making several complete revolutions with
strapping tape (do not cover custody seals). See Figure 11 for an
illustration of a cooler ready for shipment.

Relinquish to Federal Express. Place airbill receipt inside the mailing
envelope and send to the sample documentation coordinator along with
the other documentation (Item 13).

Telephone the Sample Management Office
Ms. Leslie Braun (subject to change)
Phone Number: (703) 557-2490
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Provide the following information:

- Your name

- Project name

- Case number

- Number of samples sent to each lab for analysis
- Airbill numbers/shipper

- Chain-of-Custody numbers

MEDIUM AND HIGH CONCENTRATION SAMPLES

Medium and high hazard samples shipped by WW Engineering and Science
personnel are subject to DOT regulations. Therefore, to comply with the
prescribed regulations, all WW personnel must abide by the following

procedures.

1.

Collect samples in appropriate containers as required by CLP. No
preservatives are used for medium and high hazard samples. Assure that
the sample container cap is sealed with tape.

Attach sample tags to each sample as required by CLP.

Place each sample in a ziplock bag in such a way that the sample tag can
be read.

Place each sealed bag inside a metal can and fill the can with absorbent
cushioning material such as vermiculite. The can must be secaled,
preferably using clips but tape may also be used.

Place the name and address of the laboratory on the can.

Place a "Flammable Liquid, n.o.s." or "Flammable Solid, n.o.s.” label on
the can.

Place a "Cargo Aircraft Only" label on the can.

Place each can in the shipping container (cooler) which has been lined
with two (2) inches of absorbent material.
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| 9. Surround each can with absorbent mauenal to prevent sample breakége
and provide stability during transport, fill the shipping container with
absorbent material.

10.  Place all shipping paperwork to accompany the samples, excluding the
airbill and Shipper’s Declaration of Dangerous Goods in a manila
envelope. Secure the envelope in a ziploc bag and place the bag on top of
the absorbent material in the cooler.

11.  Close and seal the cooler using strapping tape. Place the two custody
seals documented on the Custody Record over the shipping container
closure.

12.  Mark the shipping container with the following information and labels:

- Shipper’s address

- Laboratory address (consignee)

- “This End Up," with arrow, label (for liquids only)

- "Cargo Only Aircraft” label

- "Inside Containers Comply with Prescribed Regulations” label

- "Flammable Liquid" or "Flammable Solid" label

- Additional hand-written label indicating DOT proper shipping
name, e.g., "Flammable Liquid, n.o.s. UN1993, " or "Flammable
Solid, n.o.s. UN1325"

(This is required only if the "Flammable Liquid” or "Flammable Solid"
labels do not exhibit the applicable DOT proper shipping name.)

These labels need only be placed on one face of a cooler. Packages
having a volume greater than 64 ft3 (4’x4°x4") require labeling on two
sides or ends.

13.  To ship packaged samples, the samplers need only to fill out an air bill
and for medium and high hazard samples, a Declaration of Dangerous
Goods.

14.  Same as step #18 for low concentration samples.
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APPENDIX G

SAMPLE CUSTODY PROCEDURES

INTRODUCTION

Itis U.S. EPA and Region V policy to follow the U.S. EPA Region V sample custody or
chain-of-custody protocols as described in "NEIC Policies and Procedures." EPA-330/9-
78-001-R, revised June 1986. This custody is in three parts: sample collection,
laboratory, and final evidence files. Final evidence files, including all originals of
laboratory reports and purge files, are maintained under document control in a secure
area.

A sample or evidence file is under your custody if the documents:
. Are in your possession;
. Are in your view, after being in your possession;
. Where in your possession and you placed them in a secured location; or
. Are in a designated secure area.
FIELD SPECIFIC CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below will insure that the
samples will arrive at the laboratory with the chain-of-custody intact.

Field procedures are as follows:

A. The field sampler is personally responsible for the care and custody of the
samples until they are transferred or properly dispatched. As few people
as possible should handle the samples.

B. All bottles will be tagged with sample numbers and locations. The
Sample Management Office (SMO) number and stickers will be affixed.

C. Sample tags are to be completed for each sample using waterproof ink
unless prohibited by weather conditions. For example, a logbook notation
would explain that a pencil was used to fill out the sample tag because the
ballpoint would not function in freezing weather.
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D. The contractor’s site manager must review all field activities to determine
whether proper custody procedures were followed during the field work
and decide if additional samples are required. He or she should notify the
U.S. EPA Remedial Project Manager of a breach or irregularity in chain-
of-custody procedures.

Transfer of custody and shipment procedures are as follows:

A. Samples are accompanied by a properly completed chain-of-custody form.
The sample numbers and locations will be listed on the chain-of-custody
form. When wansferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the
record. This record documents transfer of custody of samples from the
sampler to another person, to a mobile laboratory, to the permanent
laboratory, or to/from a secure storage area.

B. Samples will be properly packaged for shipment and dispatched to the
appropriate laboratory for analysis, with a separate signed custody record
enclosed in each sample box or cooler. Shipping containers will be locked
and secured with strapping tape and EPA custody seals for shipment to the
laboratory. The preferred procedure includes use of a custody seal
attached to the front right and back left of the cooler. The custody seals
are covered with clear plastic tape. The cooler is strapped shut with
strapping tape in at least two locations.

C. Whenever samples are split with a source or government agency, a
separate Sample Receipt is prepared for those samples and marked to
indicate with whom the samples are being split. The person relinquishing
the samples to the facility or agency should request the representative’s
signature acknowledging sample receipt. If the representative is
unavailable or refuses, this is noted in the "received by” space.

D. All shipments will be accompanied by the Chain of Custody Record
identifying the contents. The original record will accompany the
shipment, and the pink and yellow copies will be retained by the sampler
for return to the sampling office.

E. If the samples are sent by common carrier, a bill of lading should be used.
Receipts of bills of lading will be retained as part of the permanent
documentation. If sent by mail, the package will be registered with return
receipt requested. Commercial carriers are not required to sign off on the
custody form as long as the custody forms are sealed inside the sample
cooler and the custody seals remain intact.
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LABORATORY CUSTODY PROCEDURES
A.  CONTRACT LABORATORY

The chain-of-custody procedures for Contract Laboratory Program (CLP) are
described in Appendix A. This same custody procedure applies to SAS’s.

B. ABORATORY

The Central Regional Laboratory has its own regional custody scheme for
Drinking Water Specific Samples. There are four possible ways in which the
CRL may be involved in chain-of-custody sample tracking:

1. Samples are delivered to the CRL for in-house analysis.

2, Samples are delivered to the CRL. Some are sent out to a contractor and
some remain at the CRL, or the samples are sent to several contract
laboratories.

3. Samples are delivered to the CRL and the entire shipment is sent to one
contract laboratory.

4, Samples are shipped directly from the field to a contract laboratory
without ever being delivered to the CRL.

The internal CRL Custody Protocol has been revised so that it addresses all four of these
situations and also meets all National EPA custody requirements. Moreover, the revised
protocol requires only one new internal document—-the Custody Logbook. This logbook
replaces the existing Shipping and Receiving Log. The new procedures are applied to the
four custody situations are as follows;

A.  In-House Analysis

Samples are shipped or delivered to the CRL under chain of custody. The CRL
Sample Custodian signs the chain of Custody Record in the "Received by" space.
The Sample Custodian also signs in the "Received for Laboratory by" space. This
document is then complete. It is filed in the folder for the given data set.

The Sample Custodian then enters the following sample information into the
Custody Logbook.
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1,2,3 Self-explanatory.

4 "Matrix" refers to a brief sample description, such as "water,"
"oil," "mud," etc. Parameter is self-explanatory.

5 Self-explanatory.

6,7, 8 The Sample Custodian initials the date (month/day/year) and the
time when samples were received. Time is expressed using a 24-
hour clock, so that 1:30 P.M. is recorded as 13.30.

9 Each shelf in all custody areas should be numbered, so that the
storage location can be identified by the shelf number. This
number is entered in column 9.

When an analyst checks out a sample, columns 10 thru 13 are completed.

10 The Sample Custodian initials the correct column.
11 The analyst initials the correct column.
12,13 The Sample Custodian enters the date and time.

When a sample is transferred from one analyst to another within the CRL, both
analysts initial the back of the custody tag. They also enter the date and time.

e.g.,. AJto DM, 9/12/82, 15:30

(It is not necessary to return the sample to the person who originally checked it
out of custody.)

When the analyses are completed, the analyst returns the sample to the Sample
Custodian. they both fill in columns 14 thru 18.

14, 15, 16, 17, Self-Explanatory.

18 The Sample Custodian stores the sample in a custody area. The
location is entered in column 18. This is probably not the same as
the original location listed in column 9.

When samples are discarded, columns 19 and 20 are filled in. The tags are
removed from the sample bottles and are filed in the folder for that data set.
TAGS ARE NEVER DISCARDED.
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Any appropriate information, including initials, is entered in column 21.

e.g.,: "Sample was broken. 10/1/82, AJ"
"Sample was used up. 10/1/82, AJ"
"Insufficient sample. 10.1.82, AJ"

Even if a sample is destroyed, the tag must be returned to the custody folder. an
explanation should be written on the tag and in the Custody Logbook.

le Shipments Wi v inati

Samples are shipped to the CRL under chain of custody. The CRL Sample
Custodian receives the shipment as described in Section A. The custodian opens
the sealed container, logs in all of the samples, and then repacks those samples
which will be sent to a contract laboratory. The Custodian fills out new custody
forms and includes them with the shipment as described in the Environmental
Services Division (ESD) or National Contract Laboratory Protocols.

The Sample Custodian logs all of the samples into the Custody Logbook. The
procedure is the same as described in Section A, with the following exceptions.

9 No entry here.

10 - The Sample Custodian initials here.

11 The Sample Custodian enters the name of the laboratory to which
the samples were shipped. )

14thru20  These columns are used only if the contract laboratory returns the
samples.

21 The Sample Custodian enters the shipper and the airbill number.

e.g.,. "Emery, #9011625"

Entire Sample Shi S One Destinati

Samples are shipped to the CRL under chain of custody. The CRL Sample
Custodian receives the samples. The Custodian signs the chain of custody record
in the "Received by" space. The Custodian logs in the samples and then packs
them for shipment and includes original the chain of custody record with the
samples. The custodian does not sign the "Received for Laboratory by" space.
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The Sample Custodian logs all of the samples into the Custody Logbook as
described in Section B.

When samples are shipped directly from the field to a contract laboratory, no one
at the CRL signs the chain of custody Record.

The sampling team submits a report to the CRL describing their sampling
activities. The Sample Custodian enters that information into the Custody
Logbook as follows:

1 thru 4 Self-explanatory.

5 Tag numbers may not be available in the field

6 thru 9 Not applicable.

10 The Sample Custodian enters "field”.

11 The Sample Custodian enters the name of the laboratory to which
the samples were sent.

12,13 Shipping date and time are entered, if available.

14thru20  These columns are used only if the samples are sent to the CRL by
the contract laboratory.

21 Shipper, airbill number, and any other comments are entered here.

The purge files from the Central Region Laboratory (CRL) and Contract Laboratory
Program (CLP) are maintained by Region V CRL Laboratory Support Team, Data
Coordinator. The purge files include the chain-of-custody sheets, sample tags and raw
data records.

The contractor maintains the RI files along with all relevant records, reports, logs, field

notebooks, pictures, subcontractor reports and CPMS data reviews in a secured, limited
access area and under custody of the contractor’s site manager.

04003.01/eid/ev/appedxg



4e\SkinmeASampling

ATTACHMENT 1

PREVIOUS DATA

04003.01

DA
oy



LAGOON SAMPLING CONDUCTED IN 1976

(No sample location map available)



Results on laboratory Analysis of Samples Collected
[ ¢Skinner Landfill, Union Twp., Butler County

Date of Collection: May 1ll, 1976
Identification of samples (ODH lad number)

$13750-Liquid in pit (black color) ‘

$#13751-Liquid in pit (orange color) . .o
$§13752-Barzel recovered from pit .
$13753-Barrel recovered from pit

$13754-Barrel recovered from pit

Constituent $13750  $13751 - #13752  $13753  $13754 -
TAII zresults in mg/1(ppm)) '

Cyanide ' 6.76 7.5 0.36 5.4 761

Cadmium 755 a8 2.0 5.6 50.
Chromium{total) 160 65 4.0 350 126

Lead (total) ) 1050 285 — 1370 554
Mercury(total) 0.047 0.0135 0.006 0.0). 0.075

2inc : 480 165 20.0 ‘420 325

Copper 185 129 2.1 269 1840

Phenol 27.3 24 12.8

8.8 11.2

U.S.EPA {(Cincinnati lab)
" $X3750 413751
Cyanide . 5.1 mg/1 " 7.7 mg/1

Qualitative determination by gas chromotography-Mass Spectrophotometry ‘w’
process of the constituents in the liquid from Skinner landfill

!_ (U.S.EPA Lab-Cincinnati)

- Comment: major portion of "ocoze" is composed of pesticide intermediat.

Compounds: compounds from which pesticides are formulated, and are in
their own right toxic. : )

Trichloropropane

Dichlorobenzene

1, 3 Hexachlorobutadiene (Aldrin Component)

Naphthalene (A major Component)

’ Hexachlorocyclopentadiene

L Methyl Napthalene (Two Isomers)

Iso-Butyl Benzolate .

F HexachloroNor-Bornadine (Endrin Intermediate)

- Octachloro-cyclo-pentene (The major component, chlordane

intermediate)

B Heptachlor-nor-borene (Major component-possibly heptachlor

‘4 intermediate) .
lexachlorbenzene (Major Component)
Chlordene (Chlordane Derivative?)

[ Methyl Benzyl Phenone

Octachlor penta fulvalene




.

Tadle 2-2
QUANTITATIVE RESULTS OF LABORATORY ANALYSIS
PIT OOIX AND BARRIL LIQUDD
SKINNER LANDFILL

Collection Date:s Nay 11, 1976

SAMPLE NUMBER
Constitutent L3750 2 e 913752 913753
(A1l vesults in mg/l) -
Cyanide B 6.7 X 0.% S.4
Cadnium 758 180 2.0 5.6
Chroaium (totsl) 160 (1] 4.0 350
Lead (total) 1,050 288 .- 1,370
Mercury (total) 0.047 0.0138 0.006 0.01
2inc 480 163 20.0 420
Copper s 129 2.1 269
Phenol 27.3 3k 12.8 8.8

The sbove samples were tested at the U.$. IPA Cincinnati Lad,
913750 €137851
Cyanide 9.1 7.7
The sample above was tested at ths CDE Lab.
Identificsticn of samples
#13750 - Liquié 4o pit (dlack eoler)
#13781 - Liquid in pic (orange eolor)
413752 - Barrel recovered from pit

‘913753 = Barrel recovered from pit
#13754 = Barrel recovered from pit

CLIL20/7

e ¢Vl;o‘.~ " PR e ”~ D ' -

013754

761

126
S34
0.075
323
1,860
n.2
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"ENVIRONMENTAL MONITORING AND
. SUPPORT LABORATORY - CINCINNATI

June &, 1976

* [ 4
‘ Mr. John E. Richards

» Ohio Eavironmental Protection Agency
Post Office Box 1049
Colusbus, Chio #3216

‘Dear Mr. Richards:

As requested by telephone on May 19, 1976, we have analyzed the
samples delivered to us by Mr. Xen Harsh on May 20. The results of
our examinations to this date are: )

Sample Identification Analytical Result
#76-18-#1 Pit Trench Total cyanide - 9.1 mg/kg (wet weight)

Organic compounds found and $dentified:

trichloropropane

dichlorobenzene

1,3-hexachlorobutadiene

naphthalene - & major component
hexachlorocyclopentadiene

methyl naphthalene (2 isomers)

iscbutyl denzoate

hexachloronorbornadiene
octachlorocyclopentene - the pajor component
heptachloronorbornene - a major component
hexachlorcbenzene - a major component

chlordene - & major component
methyl benzophenone

octachloropentafulvalene

1 ¥76-19-2 Pit Trench Total cyanide = 7.7 mg/kg

Organic compounds found and fdentified:

trichloropropane
dichlorocbenzene
1,3-hexachlorobutadiene
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naphthalene - & major component
hexachlorocyclopentadiene
methyl naphthalene (2 homm)
§scbutyl benzoate

hexachloronorbornadiese ‘

octachlorocyclopentene - the major component
heptachloronorbornene . - & major component
hexachlorcbenzene - & major component
chlordene - & major component
methyl benzophenone

octachloropentafulvalene

benzole acid

The samples are being held under Chain of Custody procedures for
further analyses and submission as evidence {f required. .

Eavironmentl Monitoring and Support Laboratory .= Cincinnati

Dr. Edward Glod, Ohfo EPA

Sincerely yours,

Duight G. Ballinger
Director
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TAT SAMPLING CONDUCTED IN 1986

(No sample location map available)
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: m ® River Center, 111 North Canal Steeet, 8th Floor, Suite 855,
D Chicago. 11. 60606  (312) 993-1067

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA CONTRACT 68-01-7367

July 20, 1988

Mr. Steven J. Faryan
Deputy Project Officer o
Emergency Response Section \
Western Response Unit QAT-OQ}GZ-OO 34
/ U.S. Environmental Protection Agency :
11th Floor
230 South Dearborn Street
~ Chicago, Illinois 60604

Reference: Skinner Landfill, Butler County, Ohio
TOD# 5-8702-07 —

Dear Mr. Faryan:

on~Janua 28, 1986::fhc U.S. Environmental Protection Agency
(U-Ss A)_tasked the _Technical Assistance Team (TAT) to conduct
a site assessment of the Skinner Landfill in Union Township,
Butler County, Ohio. The enclosed site assessment outlines the
background of the site, and describes it as observed in January
1986. ‘

As the site is on the National Priorities List and currently
being addressed by the U.S. EPA Hazardous Waste Division,
Remedial Section, no action by the Emergency Response Section is
recommended. However, based on the existing conditions at the
site, the following recommendations are presented for referral to
the Remedial Section:

© Establishing a ground water monitoring program for wells
. in and around the landfill.

© Removing and disposing of .contaminated soil near Skinner
Creek.

© staging drums from the northeast side of the landfill for
sampling, overpacking, and disposal.

Roy F. Weston, Inc. _

SPILL PREVENTION & EMERGENCY RESPONSE DIVISION

I Association with ICF Technology Inc., C.C. Johnson & Associates, Inc., Resource Applications, Inc.,
Geo/Resource Consultants, Inc., and Environmental Toxicology International, Inc.



< .

Mr. Steven J. Faryan -2=- July 20, 1988

Should you have any questions or require additional information,
Please feel free to contact us.

Very truly yours,
ROY F. WESTON, INC. -

Sy S5,

4o Scott D. Springer
Technical Assistance Team
Leader, Region Vv

RM/4d
Enclosure

-



S8ITE ASSESSMENT
FOR THE
SKINNER LANDPILL

~— ' UNION TOWNSHIP
BUTLER COUNTY, OHIO

Preparsd For:
U.S. Environmental Protection Agency
Region Vv

230 South Dearborn Street
Chicage, Illinois
,‘

- CONTRACT NO. 68-01~7367

TDD# 5-8702-07

o . TAT-05-G2-00434

AT

Prepared By:
WESTON-SPER
Technical Assistance Team
Region Vv

July 1988



TABLES OF CONTENTS
EAGE

LIST OF FIGURES..ccecssesvccccscssssasasosssossssnsssossnssescill
LIST OF TABLES..scceucecsscscacscocsarcsscrssssscssassnsscasesssdV
1.0 SITE DESCRIPTION...cceseeecscssscsssosssaassossasasnassanssal
2.0 SITE BACKGROUND. .. eusnnennensensonsnsesencncencnncneenenensd
3.0 SITE INSPECTION:...eoeeecosesecncecsosassscscsoascscsssacssossh
4.0 ANALYTICAL RESULTS..eceeesacscecscsssasscsssansecncnsnsassssd
5.0 THREATS .« eoceeasroccssescscsassssassosnsnssanssansosnsasssld
6.0 RECOMMENDATIONS.«.eueeseensecnsnososesssnsocnsesassanssansslt

ii



LIST OF FIGURES

PAGE
FIGUREl SITE muTIONm...............'.................I..z

FIsz sIm m...............'....Q..............l.......'.?

iii



TABLE 1

TABLE 2

TABLE 3

TABLE 4

LIST OF TABLES
PAGE

CONCENTRATIONS OF CONTAMINANTS AT SKINNER LANDFILL,
nBRUARY 20' 198‘.....‘..........................'....10

CONCENTRATIONS OF CONTAMINANTS FOUND IN THE WELLS AT
SKINNER LANDFILL, FEBRUARY 20, 1986.c.ccccccecceccccceasll

SAMPLE RESULTS OF DRINKING WATER WELLS AT SKINNER
WDFILL' mﬁ 1" 1936‘.’....'..Q.'.........‘..‘..0012

STANDARDS FOR CONTAMINANTS FOUND AT
sm mprm....ﬂ....O..............C..D..........13

iv



1.0 SITE DESCRIPTION

The property utilized by Operating Industries Inc., commonly
Xnown as Skinner Landfill, is a demolition debris landfill. Past
practices of the landfill involved acceptance of pesticide waste,
chemical waste, liquid industrial waste and, allegedly, military
chemical ordinance. The landfill is located in Butler County,
Ohio, approximately one~half mile northeast of the Town of West
Chester, and approximately one-half mile south of the interchange
between Interstate 75 and Cincinnati-Dayton Road in Union
Township, Ohio, Range 3, Township 2, Section 22 (Figure 1). The
Skinner property comprises approximately 78 acres of hilly
terrain. The property is bordered on the north and east by
wooded land, and on the south by both wooded and agricultural
land. To the west is Cincinnati-Dayton Road with an elementary
school located across from the Skinner property. The U.S.
Environmental Protection Agency (U.S. EPA) Remedial Investigation
Feasibility Study (RI/FS) report of the Skinner Landfill states:

"The site is situated in a highly dissected area that slopes
from a till-mantled, bedrock upland at elevations of 850 to
900 feet (M.S.L.) to a broad, flat-bottomed valley, which is
occupied by Mill Creek, at elevations of 600 to 650 feet.
Elevations within the Skinner property range from 650 to 750
feeat. The property is traversed by two intermittent
streams, one of which, East Fork, flows approximately west
to east through the southern part of the site. The other
stream, known as Skinner Creek, flows southwesterly,
parallel to and about 600 feet east of Cincinnati-Dayton
Road. 1In the angle between the two streams is an upland,
having two en-echelon, elongated hills, which are also
oriented roughly parallel to Cincinnati-Dayton Road.
Several ponds are present on the western flank of the
western hill, which shows evidence of sand and gravel
extraction.

In general, the site is underlain by relatively thin glacial
drift (less than 35 feet) over interbedded shales and
limestones of Ordovician age. Based on water well logs and
boring logs from the limited on-site. investigations, the
soils are mixtures of sand, silt and clay in varying
proportions. The soil stratigraphy is not well-defined.
There appears to be a narrow buried valley that branches off
from the Mill Creek buried valley towards West Chester.
Drift thicknesses of up to 100 feet were found in West
Chester, where a substantial layer of sand and gravel
contain an aquifer which serves as a water supply for many
residences. This buried valley may extend into the Skinner
property at its southeastern corner in the vicinity of the



confluence of the two streams. Preliminary hydrogeologic
evaluations by St. John (1981) and Hosler (1976) concluded
that ground water flow in the vicinity of the site was most
likely in a southwesterly direction, toward the buried
valley. However, the depth and configuration of the water
table are not well-defined."

2.0 SITIE BACKGROUND

The Skinner property first became involved in landfilling in
1934. John R. Kennedy, sanitarian for the Butler County Health
Department, states in a 1959 letter that the landfill was used
for disposal of general trash from a paper plant, other materials
used in the paper making process, and scrap metal from various
sources. This letter was written in response to a complaint about
late night burning and irritating smoke coming from the Skinner
property.

on April 2, 1963, Operating Industries, Inc., requested
pernission from the Butler County Board of Health (BCBH) to
conduct a sanitary landfill operation on the Skinner property in
Union Township. The principals of Operating Industries, Inc.,
included Albert Skinner, Skinner Sand and Gravel Company, and
George Solomon of Cincinnati, Ohio. The BCBE approved the use of
the site as a sanitary landfill.

The Dalewood Homeowners Association (DHA) opposed the landfill,
and subsequently stated their case to the BCBH. On June 25,
1963, the DHA wrote the BCBH, which stated that Skinner Landfill
was accepting "liquid cyanide waste" from the Sharonville Ford
Motor Company Plant. The DHA further alleged that chemical
wastes from Andrew Jurgens Company, Dow Chemical Company, Globe
Valve Company, and Cincinnati cChemnical Company were being
disposed of in Skinner Landfill. 1In a letter dated June 23,
1964, the Ford Motor Company confirmed that materials containing
cyanide were disposed in the Skinner lLandfill. No actions were
taken regarding these complaints, and the landfill continued
operations.

The Southwestern Ohio Air Pollution Control (SOAPC) received a
complaint from a citizen on April 19, 1976, concerning heavy
smoke and odors emanating from the Skinner Landfill during the
periocd of April 8, 1976, to April 19, 1976. The citizen also
reported experiencing eys irritation on April 16, 1976. This
same citizen reported seeing two tank trucks enter and leave the
landfill. SOAPC inspector Hugh Davis investigated the complaint
and reported that the cause of the latest observed fire (April
18, 1976) was the burning of old tires and scrap lumber at the
facility. He stated in his report that he could not discern any
chemical odor. One fireman reported that they feared the fire
would reach a nearby lagoon containing a black, oily liquid. The



surface area of the lagoon was estimated to be approximately 35
feet x 40 feet.

on April 21, 1976, the Ohio Environmental Protection Agency
(OEPA) was asked to investigate the latest suspicion of whether
waste from the Chem-Dyne Corporation Industrial Waste Storage
Plant was being delivered to the Skinner Landfill. The Chem-Dyne
Corporation denied that any of their waste was disposed of at the
Skinner Landfill site.

After access had been denied on April 22, representatives of
OEPA, SOAPC, BCHD, and Butler County Sheriff's Deputies entered
the Skinner lLandfill on April 26, 1976, with a search warrant.
The area of the lagoon noted during the April 18, 1976 fire had
been recently graded. This grading allegedly began the afternoon
of April 22, 1976, after access was denied. Over one hundred 55-
gallon drums marked "Chemical Waste" were also observed during
the April 26 inspection.

The OEPA received reports on May 3, 1976, that the Skinners had
been trucking unknown materials off their property late at night.
The trucks left the landfill with their lights off, and
consequently, were not readily identifiable.

On May 4, 1976, representatives of OEPA and the Butler County
Sheriff's Department returned to the Skinner Landfill site with a
search warrant to conduct further investigations. The inspector
found the road leading to the regarded lagoon area blocked by a
bulldozer, that the Skinners claimed was inoperable. When the
Skinners were told that the OEPA would return with the equipment
to move the bulldozer they stated that the following materials
were buried at the landfill: nerve gas; mnustard gas; incendiary
bom?s; phosphorous; Flame Throwers; cyanide ash; and explosive
devices.

At this time the OEPA withdrew from the site, and inquiries were
made into the Skinner's allegations. Sources confirmed only that
that cyanide ash, phosphorous, and one or two flame throwers with
canisters had been disposed of by the Skinners. No confirmation
was available of the other materials ‘claimed to be disposed of on
the site. Due to the possible involvement of weaponry, the
Pentagon was contacted and a specialized unit was secured to aid
in the site investigation.

At a meeting on May 10, 1976, between the Butler County Sheriff,
U.S. EPA, and the U.S. Army Special Unit, the Sheriff stated that
the Skinners' had been working all Saturday night, Sunday and
Sunday night moving earth. Representatives of the OEPA, U.S.
Army Special Unit, and Butler County Sheriff's Department entered
the Skinner Landfill on May 11, 1976, and proceeded to the lagoon
area that had been pinpointed on aerial photographs. As



excavation of the lagoon area was undertaken, a chemical odor
became stronger, and individuals in the general area reported
experiencing burning eyes and general discomfort. At a depth of
10 feet, the soil removed became black, slimy and moist. At 1S5
feet, thick black liquid began flowing into the excavated trench.
Between 15 to 20 feet, a layer of SS~gallon drums was discovered,
as well as red and green material resembling paint. Seven
sanples were collected from the excavated site and drunms.
Consultants from Chen-Dyne had stated earlier that there nmight
have been a clay and/or vinyl liner in the lagoon area. No liner
was encountered during the excavation.

Analysis of the May 11, 1976, OEPA sampling of pit ocoze and drum
liquid indicated the presence of several pesticide intermediate
compounds as well as cyanide, cadmium, chromium, lead, mercury,
zinc, copper and phenol. Despite these findings, the landfill
continued operations.

on July 22, 1977, J. Zorn, of Rayan Engineering, took aerial
slides of the Skinner Landfill and reported open burning in the
disposal site area. The OEPA reinvestigated the Skinner Landfill
on July 25, 1977, and made the following observations: demolition
type waste and earth had been dumped in the OEPA authorized
excavation of May 11, 1976; a pile of unknown white bulk
material had been dumped recently; a leachate was noted seeping
from near the buried lagoon area; and drums were stacked near the
creek which runs through the landfill. The drums were filled
with a white colored semisolid. Several drums were leaking and
had drained into a nearby creek; Mr. Skinner stated that the
material was used for dust control on his driveways.

Legal proceedings were initiated by the State of Ohio, against
the Skinner Landfill operation, in the Butler County Court of
Common Pleas (CCP) on August 22, 1977. In January of 1979, the
CCP entered a final judgment, denying the Skinners any further
chemical waste disposal at their landfill. The Court refused,
however, to issue a mandatory injunction directing the Skinners
to remove the accumulated wastes present on the site.

On August 1, 1979, the Butler County Court of Appeals affirmed
the CCP judgment of January 1979, refusing to issue the
mandatory injunction to remove present wastes on site. Twelve
days later, on August 13, 1979, the OEPA requested that the
Attorney General's Office appeal the Court of Appeals, First
Appellate District of Ohio, decision in

W

, No. CA79-02~0010, filed August
1, 1979. OEPA lost this appeal.

The Field Investigation Team (FIT) on September 10, 1980,
attempted 2 site inspection, but were refused entrance by Mrs.



Skinner. Oon July 19, 1982, the FIT finally gained access and
began drilling four monitoring wells as part of the Mitre Program
(Hazardous Ranking System). The four monitoring wells were
completed on July 22, 1982. Two of the wells were dry, and the
other two were sampled on July 27, 1982. The FIT submitted their
assessment to the U.S. EPA on September 3, 1982.

In April 1983, the U.S. EPA conducted a responsible party search
of the Skinner Landfill. The Remedial (REM II) activities for
Skinner Landfill undertaken by Roy F. Weston Inc., began in
August 1984. On January 28, 1986, U.S. EPA Remedial Project
Manager (RPM) Gene Wong, requested that the U.S. EPA Emergency
Response Section perform a site assessment of the Skinner

Landfill.

3.0 SITE INSPECTION

On February 13, 1986, On-Scene Coordinator (0OSC) Ross Powers, and
Technical Assistance Team (TAT) members Robert Mcleod and Craig
Bell met with RPM Gene Wong, OEPA representative Tom Onco, and
Mark Hudson and Mike Bort of Roy F. Weston, (REM II project).
Additionally, Mr. Skinner's son, Ray Skinner was present as an
escort. TAT members air monitored the site with a
photoionization detector (HNU) and a combustible gas indicator.
Only the HNU readings exceeded background, which occurred during
near contact with suspect material.

During the site inspection, it was noted that active demolition
waste landfilling was occurring throughout the 78 acres of the
Skinner Landfill. The site, well vegetated with mature trees,
had four active residences within its confines (Figure 2).
Partial fencing encompassed the site, however the landfill was
easily accessible with off-road recreational vehicles entering
the site often. Nunerous underground storage tanks, Jjunk
vehicles, appliances, railroad cars, and denmolition debris
littered the site. The Skinners also have several pieces of
heavy equipment, a rock crushing device, several storage
buildings and an abandoned stacked burning pit on the site.

Supposedly, numerous drums on the ‘site contained motor oil,
grease and anti-freeze, which are used in the operation of heavy
equipment. One group of drums, near Skinner Creek on the west
side of the site, consisted of thirty-three 55-gallon drunms
marked "paint thinner", and sixty-three 5-gallon cans marked
"roofing tar". These drums were in deteriorated condition, and
several had degraded to the point ‘of losing their contents. The
other large collection of drums was at the north boundary in a
heavily vegetated area. Here, approximately fifty S55-gallon drums
were situated in a disorderly manner. Several of these drums
were severely degraded and the contents solidified. These drums
appeared to contain paint. All other drums and tanks on the



site, which contained materials, were identified by Mr. Ray
Skinner to contain motor oils, grease and anti-freeze all used in

the operation of the landfill.

Mr. Ray Skinner reported that he intended to move all the drummed
material used in the landfill operation into locked railroad
cars. Mr. Ray Skinner also stated that he intended to sell the
tar and thinner located by Skinner Creek, and crush every empty
steel drum on the landfill. The several large underground
storage tanks present on the site were part of a scrap metal
operation engaged in by Mr. Ray Skinner, and were open and

appeared empty.

The site of both the buried lagoon and excavation of May 11,
1976, was heavily vegetated and partially covered by demolition
debris. The four monitoring wells at the old lagoon site
appeared to be in good condition. One enmpty electrical
transformer was observed at the site.

On February 14, 1986, TAT members Bell and McLeod met OSC Powers
and RPM Wong, at the Skinner Landfill to conclude the site
inspection. Mr. Ray Skinner again accompanied the group during
the inspection. The morning activities consisted of continuing
to locate and identify drums and their contents. The drums
located that day were either empty, or identified by Mr. Ray
Skinner as containing material used in the operation of the
landfill. At the end of the day, it was decided that a
conprehensive sampling of the site would be carried out to
characterize the site.

On February 19, 1986, TAT members Bell and Mcleod met OSC Powers
at Skinner Landfill. Mrs. Skinner refused entry, stating that
her son was not available to escort the team. 0SC Powvers
contacted the office of Regional Counsel who worked out an
agresnent to allow entry on February 20, 1986.

On February 20, 1986, TAT members Bell and Mcleod, along with
OSC Powers entered Skinner Landfill to collect samples. Mr. Ray
Skinner accompanied the sampling team throughout the day.

Samples were collected to gqualify potential surface problenms,
which included a pile of white material, drums on site, flooring
blocks and a transformer. Additionally, sampling was used to
identify off-site migration of contaminants. The areas identified
as potential release points included seeps below the old waste
lagoon, seeps below the .landfilling operation, runoff from the
landf£ill, and runoff from the old waste lagoon.

The first phase of the sampling involved bailing the monitoring
wells and placing seep collectors in the stream bank. Upon
completion of the aforementioned tasks, the pile of white



material identified as lime was sampled by pushing a hollow tube
three feet into the material. The tube was then extracted and the
cores ©of the samples composited. The sample was analyzed for
metals, organics, ignitibility and reactivity.

Along Skinner Creek, the thirty-three SS5-gallon drums marked
vthinner", and sixty-three 5-gallon cans marked "roofing tar" had
been removed by the property owner prior to the February 20
visit. A composite soil sample was collected from the spot were
the drums had been placed. This sample was analyzed for volatile
organic compounds (VOCs).

Of approximately fifty 55-gallon drums located on the north
boundary of the landfill, a single drum was sampled. This sample
was analyzed for VOCs and flashpoint. Open drums showed decay,
and appeared to contain similar substances -~ i.e., paint.

A pile of flooring blocks on the site were sampled by breaking up
several of the blocks and compositing the pieces. The samples
were analyzed for polychlorinated biphenyls (PCBs). A composite
s0oil sample was collected from around the base of an apparently
empty transformer, and analyzed for PCBs.

To identify off-site contaminant migration, these samples were
analyzed for metals and organics.

Two monitoring wells, situated at the site in the now buried
lagoon, were sampled with a stainless bailer. The bailer was
decontaminated between wells and the cord changed. The well
samples were analyzed for metals and organics.

On March 14, 1986, TAT members Bell and McLeod returned to the
Skinner Landfill, and sampled the four wells on the property. The
wells were all potable water sources utilized by the Skinner
family. The samples were analyzed for VOCs.

4.0 ANALYTICAL RESULTS

Analytical results are presented in the following: Table 1 from
the February 20, 1986 liquid sampling, Table 2 from the February
20, 1986 well sampling, and Table 3 from the March 14, 1986 well
sampling. Table 4 presents the list of compounds and elements
detected at the Skinner Landfill with the associated referenced
standards.

As illustrated in the three tables, many compounds and elements
exceed the regulatory standards. The majority of these
contaminants are Resource Conservation and Recovery Act (RCRA)
regqulated waste and therefore, are listed hazardous wastae.
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TABLE 2
ANALYTICAL RESULTS OF SAMPLES COLLECTED BY THE TAT
AT SKINNER LANDFILL

WESTCHESTER, OHIO
FEBRUARY 20, 1986

*

(resu parts-per_billion)
T

WELL WELL WELL , FIELD
CONTAMINANT _ $#54 #35D #56 . BLANK
BENZENE TSr363.39 1370737 8.66 -
CHLOROBENZENE 62.49 75.46 - -
CHLOROETHANE 288.61 343.38 - -
CHLOROFORM 59.36 70.21 122.37 5.93
1,3 DICHLOROBENZENE 756.24 586.48 - -
1,4 DICHLOROBENZENE 111.11 - - -
1,1 DICHLOROETHANE 1780.31 1963.23 - -
1,2 DICHLOROETHANE 65.48 101.84 - -
1,1 DICHLOROETHENE 20.43 35.66 22.97 -
TRANS 1,2 DICHLOROETHENE 788.32 968.22 - -
1,2 DICHLOROPROPANE 805.54 1376.18 - -
ETHYL BENZENE 181.40 215.82 7.30 -
METHYLENE CHLORIDE 295.06 516.79 1104.69 36.22
TOLUENE. 3231.65 3393.95 '381.62 44.79
1,171 TRICHLOROETHANE 176.75 274.89 293.65 24.06
TRICHLORCETHENE 25.01 14.73  29.02 -
PHENOL ~ 14.10 - - -
2-CELOROPHENOL ~ 6.27 - - -
BIS (2-CHLOROETHYL) ETHER 315.61 313.18 - -
BIS (2-ETHYHEXYL) PHTHALATE 32.34 61.78 4.68 1.10
NAPHTHALENE 12.38 16.25 - -
ZINC o 230.00 180.00 NA -

* SAMPLES ANALYZED BY SUBURBAN LABORATORIES, INC, HILLSIDE,

- Below Detection Limit
NA Not Analyzed
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TARIE 3
mmmwsmmwmm‘
AT SKINNER IANDFILL
WEST CHESTER, CHIO
March 14, 1986 .
(results in parts per billion)

~—— S61 s62 S64
IAGOON SKINNER FIELD

CONTAMINANT WELL WELL BIANK
S A,
1,1 DICHIOROETHANE 3.00 -_— -_—
1,2 DICHLOROPROFANE 5.00 - -_—
1,1,1 TRICHLCOROETHANE 20.00 14.00 -_—

* SAMPLES ANALYZED BY CANTON ANALYTTCAL LABORATORY, INC,
YPSIIANTI, MICIIGAN
— Balcw Detection Limit
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TARLE 4
STANDARDS FOR CONTAMINANTS
FOUND AT SKINNER L[ANDFTLL

(Concentraticns in parts per billion)

H H aaNc. IN
ANXIATIC NE TEN m NATURAL
BENZENE 30 8300 - 230 70 -
CHILOROBEENZENE 350 3500 1800 1800 30000 -
CELOROFORM 10000 1200 - - - -
1,3 DICHIOROBENZENE - 700 - - - -
1,4 DICHLOROBENZENE - 440 - - - -
1,1 DICHIORCETHANE - - - - - -
1,2 DICHIOROETHANE - - - - - -
1, DICHIOROETHENE - - 1000 - 70 -
TRANS 1,2 DICHLOROETHENE - - 2700 270 - -
1,2 DICHILOROFPROPANE - 2100 - 90 - -
ETHYL, BENZENE 435 $60 - - - -
METHYLENE CHICRIDE 350 - 13000 1500 150 -
TOLUENE 375 5200 21500 2200 340 -
1,1,1 TRICKIOROETHANE - - - - 1000 -
TRICIIOROETHENE - - . 2000 200 .75 -
FPHENOL 19 3400 - - - -
-2=~CILOROPHENCL - 180 - - - -
NAPHTHALENE S0 - - - - -
ARSENIC i 0.20 440 - - - 5000
BARTUM - - - - = 430000
CIROM~TOTAL - 21 1400 1400 = 100000
COPFER 0.20 - - - - 30000
LEAD - - - - - 10000
NICEL - - - - - 40000
ZINC $.00 - - - - $0000

1. Threshold Limit valuss established by the American Conference of
Goverrmental Industrial Rygienists.

2. TFederal Water Quality Criteria for Freslmater Aquatic Life (Acute).

3. EHealth Advisories (l-day, 10-day, chronic) established by the U.S.
EPA Office of Drinking Water.

4. Average Element Concentrations in Natural soils adapted from Hazardous
Waste Land Treatment, U.S. EPA, SW-874 (April, 1983).

13



5.0 THREATS TO HUMAN HEALTH AND THE ENVIRONMENT AS RELATED
TQ THE NATIONAL CONTINGENCY PLAN

The Skinner landfill site has been found to pose the following
actual and potential threats to human health and the environment
as delineated in 40 CFR Section 300.65 (b)(2) of the National

Contingency Plan:

1) Actual or potential exposure to hazardous substances,
pollutants or contaminants by nearby populations,
animals or the food chain;

2) Actual or potential contamination of drinking water
supplies or sensitive ecosystenms;

3) Hazardous substances or pollutants or contaminants in
drums, barrels, tanks or bulk storage containers that
may pose a threat of release to the environment; and

4) High levels of hazardous substances or pollutants or
contaminants in socils largely at or near the surface,
that may migrate.

5.1 Actual or Potential Exposure

The presence of the drums at the northeast corner of the site
poses an existing threat of exposure. These drums, tentatively
identified as "brilliantly colored paint", are randomly
scattered, in various stages of decay, and currently leaking
contents. Sample analysis indicates that these drums contain
high concentrations of benzene, ethyl benzene and toluene. The
status and condition of these drums presents an actual and
pot:ntial threat to neardby populations, animals, and the food
chain.

5.2 Actual or Potential Contamination

The sample data generated from the monitoring wells in the buried
waste lagoon demonstrates the presence of elevated levels of
chloroform, 1,3-dichlorobenzene, methylene chloride, toluene and
l,1,1-trichlorocethane (1,1,1-TCA) in the ground water. However,
analysis of water samples collected from the potable water wells
on site show only three contaminants: l,l1-dichloroethane,
l,2-dichloropropane and 1,1,1,-TCA. These substances were
present at levels not considered hazardous. The potential
contamination of drinking water supplies does exist through
migration of the contaminants in to the ground water, and may
explain the presence of 1,1,1-TCA in both the monitoring wells
and the potable water wells.

14



5.3 Threat of Releass

In its current state, the drum pile at the northeast corner of
the site has released contaminants, and poses a continuing threat
of release as the drums decompose.

5.4 Threat of Migration

Surface soils collected next to Skinner Creek (whers drums marked
"thinner" had been stored) were analyzed, with results showing
elevated levels of ethyl benzene and chloroform. The proximity of
Skinner Creek to the contaminated surface soils offers a path of
rmigration for contaminants.

6.0 RECOMMENDATIONS

Because Skinner Landfill is on the Naticnal Priorities List, and
currently under investigation by the U.S. EPA Waste Management
Division, Remedial Section, action by the Emergency Response
Section is not warranted at this time. Based on the above
threats, the TAT does recommend the following for implementation
by the lead agency:

© establish a monitoring well sampling program in and
around the landfill;

© remove contaminated soils for disposal or treatment; and,

© gtage, sample, overpack, and dispose of drums located in
the northeast section of the site.

15



ROUND 1 AND 2 RI/FS SAMPLING
CONDUCTED IN 1986
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62-§

Aluminum
Sarium
Soron
Calcium
Chromium
Copper
lron
Lithium
Nagnes ium
Nangansse
Potassium
sodium
Strontium
Linc

AMkalinity as CoCO3 (mg/l)

Chloride (mg/l)

Mitrate as Nitrogen (mg/l)

Sul fate (mg/l)

Asmonis (mg/l)
== Not Detected
OP - Duplicate

* . Secondary drinking water standard.
K = Multiply Result by 1000

TABLE 5-

15

SUMMARY OF RESIDENTIAL WELL INORGANICS ANALYSES

169

3
4.35

28

SKINMER LANDFILL

ALL VALUES I8 ug/t (ppb)

10.9
233

12,5

65.8

322
as58
239
"
0.0
60

310
0.63
w

K 94«
7.43
174
4.5

K 2.7 «
29

K M8 X
1340
887
57
310
0.63
L1/

48 «
392
9%.3
13 K
T6.4
157
n.7T K
4.8
336 «
4020
6.4 K
3.12x
325
wio
268
1.54
L 14
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Slank
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TABRIE F1 .
SUMIARY OF VOLATILE ORSAMIC CONPOUMD ANALYSE
GROUNDUATER SANPLES
SKIMMER LANDFILL
} GH0M-01 1 N04-02 | 0T-61 | B1-02 i m'-n | Seg-p ! -8 1 Wev-02 | GHOY-N

PHASE | it N i (| it 1? it

CRL LOG NUMSER L BARAOLSZ6  § GARADISTY - 3 SERAGIS2T | SLRABASYD ! BARABISZS | BARADINZE | SLAABISIY | BARMZSO1 | BAAMDINNY

TRAFFIC REPORT NUMSER | ENsIe ! EN29S i ENSIY 1 ENS43 | ENS20 { ENS2 ! S22 ! ENSb | ENST2

| n | | | | | a |

SATE COLLECTED 103/23/80 L OM/QV/06 L ON/23/B0 L OB/RL/BA L OS/19/B0 L OS/MN/BL L S/I3/BA L GB/21/B L 0NN
s 1 UG/K8 1 BN 1 BN | BA I Wn 1w 1 | BA 1A

1,1,1-Trichloroathane ————ee ] ———
1, 1-Bichlarosthane w———— R | R

2-butancas “ N ——een LI | ] « N

Acetone w 9 13 117 ) - Y | L I ) seenns 231 [} . ]

Benzeae St 1.6 ) ncece

Carbon Tetrachloride R el ———

Chlorohanzene =00 memees cmevee nennn

Chloracthane meoman meavan acvean

Chorofora 000 meemee R ————-

Ethylbeazemr =000 emeces ceeeen m—vean

Nethylene Chloride 3 »n e 6 0 meeeoe ¢ 3 y B | B 3.3 3 2 N
Totrachloroethens  ----e- cesems ecemee cssees emteee eeeees O | ——ae-m ' |
Taluene 0000 eeeee- 1.3 3 m—een- I N .31 I | |
*Total Iylenes vasees B ———

Trans-1,2-Dichloroethone  ------ —vemne v )] 1 F . ———
Viayl Chloride @ e=eeee ——eee [ PR v———ee

J = Eatimated Value

B = Compound Detected in Lab Blank




TABIE F1 (cont'd)
SUNNARY OF VOLATILE ORGANIC CONPOUMD ANALVSES

Total lylenes
Trans-},2-Dichlorosthens
Viayl Chloride

- o

GROUNDMATER SANPLES
SKINNER LANSFILL
| GuIS-02 ! SN1A-01 ! Gut-02 | NI 1 ®it-0t ! WT-02 ! NI- 1 -8 1 G18-02 i
PASE ] i {12 §12 it 12 11 it 12 {
CAL LOG WUMDER § BARADZSOT | BARADISIS ! IHIIHI! 1 GIRABZNOD | DARADISIT ! BARADZSOT 1 DARAD2DOY | GLAABIS3S 1 BARADZSIG ¢
TRAFFIC REPORT MMIER { ENS1 1 ENSY | BN 1 Eusst ) | BSIe 1 o !} ENSH 1 ENS1Y |
H § i } ' i } 1 ! $
BATE COLLECTED SOB/20/88 L OS/M/86 L OG/20/0A L OB/20/00 L O3/3/00 1 GR/49/00 S OB\WRL L 3NN LML
s 1 UL 1 WA i A 1 A | BA | e 1 A (N U8 | W !
1,1,1-Trichioroathans ———new 12 cecoen .43 ssscce —————
1,1-Mchloronthane seeeee e cennea
1-butancae esecce - ewenne W 3 ————
Acetons sconen rd W
beazens em—eee e ————
Carbhon Tetrachloride evones cenase —————
Chlorehenzene -mmee= oo cneace
Chlerasthane ceemen  weeewe = emeeen mmccms sesses seeses esssses  sessee  seeees
Chlersilore et N R
- Ethylbenzene sonce- —————
Nethylene Chloride ) ? censes sS40 " comace n » N a——eee
Tatrachloroathone St r{ B | et
Teluene it N s——ea- s N 30 LI | ] W N [ I | ———— iIn

J = Estimated Value
B = Compound Detected

in Lab Blank
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TABIE F2
SUNMARY OF SENIVOLATILE ORGANIC COMPOUMD AMALYSES
GROUNDMATER SANPLES
SKINNER LANDFILL

! GU07-02 1 BNOR-WP | GHOY-01 | S9Y-02 1 WoY-0 1 ie-01 1 -0 1 G-t ! GuiL-2 t
PHASE 12 i1 i1 12 it i 112 it 12 §
CRL LOG MUMDER } BERAOISIE | DARAGINZS 3 BARADIEZY ! BARMOZSOL 1 BARAGINYY | GARMOISIO | BARAGZS02 | BARAGIEYY ! GARMZS0T |
TRAFFIC REPORT NUNBER 1 ENSUY 1 ENS2t 1 EW322 (N~ (N1-1/4 1 EN323 1 ENS4R ! ENS { EnSee !

! ! | | { ! } | ! 1
BATE COLLECTED . L 00/20/80 D O3/M/BA L Q3/1S/80 L /21780 ) OS/1M/06 L O3N1WBL T WL/ L QNI LM/ L
s 1 8A ! i o | A | s un lllﬁ. 1 Wi WA !
1,4-bichlorchenzens ceonce cennee acesaa cvamen ceaeee
2'”‘."..'.‘..‘". eescss sscese consae ccoves onsee
“u' ".l" l ‘.. sosass seanes moosen - —eocoe
{-Hethylphensl cmenen — O FR— a—anen
Benzoic Acid —— e .
Butylbearylphthalate  —— aeenes weseee ecsnca c——aee
Di-a-Dutylphthalate D D eccsnn 3 . emeeee
Methylphthalate ———onn ———— —— —————- P
Rathylene Chloride P
U-Nitrosodipheaylaning 1.2 weconn . acccen conees
Napthalene ccccoe
Peatachiorophencl S /) —————
Phenol —————- b ) m———
Totrachloroethene @ = ~=cm=e cmmece cedene cvoone covace
bis(2-Chioroethyl 1EtAer B — ——— 7 »
Vist2-ChloroisopropyldEther ----== = eseeme eeeeme emmeee ceeeee eeeses eseee ceomen 1.8 3
bis(2-Ethylhexy) ) Phthalate e N I | n»n 2 . cmm——— cmmme= cemeem

J = Estimated Value

B = Compound Detected in Lab Blank
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TABIE F3
SUNNARY OF PESTICIDE/PC CONPOUNS ANALYSES
GROUNBUATER SANPLES
SKINNER LANDFILL
{ GH0L-02 ! Bl-02 1 Sug-92 | - | SuIN-02 | N-0? !
PHASE 12 12 12 12 12 12 !
CAL LDS NUMBER | GARAGISYT | GARAOZD0R | GARAGZIMY | BARAO2009 1§ BARAOZEIO | BARMNNI2
TRAFFIC REPORT NUMDER | EN29S 1 508 | Ens?8 ! 809 { ENSTY { oiset t
! { { ! { ! i
SATE COLLECTED 1OB/21786 L OM/20/06 1 O0NNM8 L OBNNYIBE L OM/VBA Lt WIIM
tn11s | N } B } 1 n | BN ! B {
Disldrin .13
Hesachlorchenzene w——mm— L) .81 - 0.039 .01 cvaren
Hesachloracyclopentadions N ]

J = Estimated Value




TABIE F4
SUNKARY OF [NORSANIC COMPOUND AMALYSES

SROUNDUATER BANPLES
SKLIMER LANDFILL

i BU04-01 1 Sd-02 ] ! BN1-82 1 Swe-o1 ! el-410 | GWR-N 1 60000 1 GiOY-01
PHASE it 11 1] 12 11 i1 N | 11 i
CA LOG NUMBER | GARADISZE 1 GARAGISYT | ARADISZT | BARAOISOD | BARAGISZD | BARAGISZD | ARAGIOZS  § BRMIDY | BLRMISY
TRAFFIC REPORT NUMDER | i | NEISO | ENN | NS 1 ENS ! NN § U (2]} ] ! KN

! { 1 t ! v { i v ! !
MTE COLLECTER POS/2V/86 1 OB/2M/BG L OS/2M/80 L OMII/RL L OSIAN/B6 L 0S/19/80 L 0S/19/86 ) 03110784 | QS/15/8%
[ 11§ 1 wn | an ! BA i an 1A I WA 1 sA 18a i e
Aluainue m [} ———ees L 13700 sevene oy ]
Manic weeee- w———e ] seoem= "
T [ " 1 % ] W 1L]] 3 .“
Seryllive smemee * . aeva s=neee e
Calcina 3100 NN 126000 179000 193000 160000 3N 11000 720
Chrosiua b} envaee ——ceee (W n e un St ——eeem
Cebalt coneee vonewe svenen s=e—ee cm———-
Coppr  eeseee 1.1 oo " » somes- b 1) eeeeve 2
Lyanide w——— sooeee ) mveeee m————
Aroa % L)) 5 (Y] 2900 un i} n ————-
Lead 4 conean 1] ) N ] seasee
Nagaesiva 1300 1400 210 e e il 111, it 16110
Nangangse semeve 18 m uN Ww 30 1" 0 meeees
Nercery 0000 mmeees eecens ceeees ———eem . e ——emee seomen
Nickel m——nee 1 % wowenn L | seenee
Petassiue 13200 30300 14300 11900 3400 10% no 1) (3 {10
Seloniva weenus i muemes emeeee —————
Sodiua 52000 143000 900 84400 10100 ) 12400 s 30330
Vanadina S R, 1) S— n J— 21
liac 10 5.7 ———eas i " | 1 e “-eems

U  Infiltered Sample
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TABLE F4 (cont'd)
SUNNARY OF [NORSANIC CONPOUND ANALYSES
- GROUNDUATER SANPLES
SKINNER LANDFILL

| GHEL-DKD ] GNI2-08 1 aN2-02 | -0 1 -0 PN | NS P NI3-02 1 GHIS-IP
PHASE 1 i 12 i it 12 11 12 12
CRL LOS MUMSER | GARAGIRYY ) GARAGIS32 | BARMZGO4 | BARMISIY | BIRAGISIE | BARADZSOL  t BARAOISIT | BARMZ50T | BARMZM
TRAFFIC REPORT NUMDER ! MEANE 1 WEdN3T 1 NN 1 NN 1 NN 1 eI 1 NN | NN ! nENS

! ! 1 ! 1 ! 1 ! !
BATE COLLECTED TO3/I0/80 1 0S/M0/00 | OB/2L/786 L OS/IN/06 1 QI/IB/BA L ORI2L/80 L GINT/BL L I/BL 1 0B/20/0
i 1 B t WA | BA i 1w 1 wn ! WA 1 Wi 1 BN
Alusinue /4 seeeee - L} aween- W n
Mrsanic eovere sescen omeeos
bariua semee- LU n seeme o-———- i 1] 154 %
Beryllive sooe smemee 1.9 a=eee- mee—- soemne
Calciua seseee JNW0 74000 e 1800 L) 134000 {10 ) 164000
Chronive seeoee s 1 weueee seveee 4.3 ameeee smee- 13
Cobalt e ? 1.1 e L e
Copper seeees ‘ 13 senees evone- 2.3 seeeme 1.0 0.3
Cranide - oeeoes saeeen
Troa L 3 1] 19 LY m W% pH
Lead e ! ecvaes amee-
Magnesive eeeeee 103400 7500 10500 143000 10380 810 e nin
Hanganese semse- n nw n n ) ] 1y " 34
Rercury emeone 0.2 meeee- Rt
Nickeek 0 eeeee L LH ceeven oo 13
Potassive 0 eeeee- 101000 e e 1000 1700 e ) 140
Seleniua seceee feenee s=eeee
Sadiva 000 eeeee- 2000 100000 Bi0e (14 1220 16040 00 79400
Vanadive seeses  wmwses cesese L esmmees mmmee- e
line  eeeee 1 50 —=e=—- cmesee .0 " 1.8 [

U = Unfiltered Sample




TARIE P4 (cont'd)
SUMNARY OF [NORGANIC CORPOUND AMALYSES

CROUMDMATER SANPLES
SKINMMER LANDFILL

T RUIT-010 ) BNIT-02 | -0 { WI- | -2 ! i21-01 1 N-00 | 200 ! -0
PRASE 't 12 't it 12 1 1 1t 12
CAL LOS NUMBER § DORARISYIY | BERAOZSLE ! BARMISHD BARMIRY | BARMZSI2 I_MIICI § BARMISAL | BIAMISE2 ¢ BARMZSIM
TAAFFIC REPORT WUNDER I NESNA2 1t NEMY 1 MW 1 NN i N 1 NI § NG 1 NG { REEIN

H { t v t § | y ! | t
BATE COLLECTED 1OS/20/80 L OR/20/00 1 03/22/80 L 03122780 L 0N/ L OS/IMBR L 03NN8 L 338 T IV
ﬁl!l $ WA { WA ! WA { A { BA | WA t L t 1 W
Alusinve ——osem £ 13700 eeacnms 3 2000 ——wves ——mae n
Arsanic 1] 1" n 1) ] avoces ———eee
Bariue - ] " " " 1000 ' i { 1] 7: ]
Berylilun omm—— comaes
Calciue 1000 113000 3900 160000 I 13000 119300 w 1040
Chresive ] bl 1] ——— b M sememm N b
Cebalt 37  — (1] b il ] n
Coppr  meeee- 4.2 143 omemne 1.3 " omeman ———— (% |
Cysnide e eovese
Tron b n " 103000 wmn 1) ) [}y, ) THe 15300
Lead n 4 e 1 ] ———— 5.8
Nagnesiug 28300 00 10900 17N 12100 71300 1510 1m 19400
Ranganese n 1n 3 i3 nn i1 ) 153 i Y]
Nercury o - cnance camae- B
Nickel 15 < " n —eemm ——-- 2
Petassiva 2000 o RITT ) il ] W 3000 H wmn 18600
Selanive n m—eene ) eeveee
Sodius un 3%00 7] % 320 12000 He (7116 3200
Vanadine 102 ] I
Hae  eeeeee 6.0 W revecs (] 150 vamnoe n )}

¥ Unfiltered Sample




_.,.Q.( —_— - —

TABLE F5
SUNNARY OF GEWERAL TESTS AMALYSES
SROUNDNATER SANPLES
SKINNER LANDFILL

TN

1 GHo7-02 1 GuoR-o1 ! GuoR-DP | oNN-02 | GNLO-0) ! G602 ! Si- i WiL-02 ! GN12-62
PHASE 11 11 i 12 i i {1 12 12
ChL LOG NUNBER | GARAOISYS | GARADISZO | GARAGIDZG | BARAOZ00Z | BARADINI0 | BARADZEOZ | GARADISII | G4RAOZSOI | BARAOZSME
TRAFFIC REPORT NUWDER 1 MEASL P 207601 1 2207E-02 | AWM | 2207€-03 { NN 1700 | ENY | KENSS

! ! ! 1 s ! ! ! !
BATE COLLECTED LOR/2L/BL L OSMT/00 L O3/ L OGITN/BD L O3NM3/80 L /21786 1 OSNBIBA L M/1/BL L N/2L/8
units 1 sA I A 1BA. 1 BA ' | WA | WA 1 sn | MA ! W6IL
Attalianity as CaC03 1270 ereees Seanto B V1) w——eee 210 Eatad 1648 1340
Aasonia as Nitrogen  eoee- ssssee  seeees 4.4 St » St 1) 13
Chloride 2 seone- cvasea L) —smen M secsee 1] el
Bitrate as Nitroges 0.13 w————— 6.3 weoone .35 (N |
Sutfate ] ——-—-- m———— 1" ety » eeoo- 3N -1
88 semece 1, 14 senese " omeee ue




e (T — o 881
u® e smeves  eeemen neHng
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FIGURE 2-4 SEDIMENT SAMPLE LOCATIONS




TABLE Fé

SUMNARY OF VOLATILE ORGANIC COMPOUMS ANALYSES

SURFACE WATER SANPLES

SKINNER LANDFILL

! 6HO1-04 } 5u02-4) ! S03-M | See-01 | §803-0) 1 SHod-01 1 §W7-01 ! Y- ! Sw07-90
PHASE i ti i i | 1 i i |
CRL LOB NUMBER ! GORAGISI ! BARAOISSE ! GARAGISID | BORAGIBAO | BARAGIGAZ | BARAOIBAY | GARAGISAS | BARADIALG ! BARAOIDAG
TRAFFIC REPORT NUMBER ! EHS52 ! EN3S3 i N33 ! EN33S ! ENSSH | E37 ! ENSSO (W L-1]] i ENSSY

! ! } { | ! | ! !
BATE COLLECTED CO3/00/80 ) 03/04/86 1 05/04/06 L O3/04/8h 3 O3/04/Bb | 03/03/04 b 0S/05/86 1 03107/84 ! 03103784
w178 1 wn 1A 1 A 1 un | WA 1 vn P 1un 1 R
141,0-Trichiorosthane conees ceees- seeeee et 631 ———ee—
fyi-Dichloroethane  eome-- om—ee- s===e- ey
2-Butanose “wi n . a e n 1.5 8 s n 61 N .3 N s n .6 N
$-Nethyl-2-Pentanoae eomeu= Seamee e enome Ll N cmmene
Mcetons .49 I e 15.4 ) 1370 20 124 0 1. 0 e 1 1.2 0
Deazene swm—- Eated somms omovee A wmmme
brosodichlorossthane  ---e-- w———— < meemee wmm—ne 230 eeeme-
Bromsforn 000 eesee- T R s oo 19 B IR et
Carbon Bisulfide 0.3 ) seesns - seeeee omree
Chloroathae 0 -eee-- sesems e
Chlorofora seeene ssemee  mmeses ememme cmemes eeeees soveen 3.0 —————
Dibronochloronetham et ———— U wenaan 1.2 3 —
Nethylene Chioride 1.2 0 &2 0 R 1.e 9 154 8 Wwan LI 0 e 9 10.3 0
Tolusne —————- m—eee (R I - wem—— 143 esmess

Trans-1,2-Dichloroethene

J = Estimated Value

B = Compound Detected in Lab Blank




TARLE P6 (cont'd)

SUMARY OF VOLATILE ORBANIC CONPOUNG ANALYSES
SURFACE BATER SANPLES .

SKIMNER LANDFILL

1 WS-

1 MRMINTS

TRAFFIC REPORT MUmER

i Ensee

DATE COLLECTED

- 1 VST

i

1 B

1,1,0-Trichloraathane
1 -Dichlorosthans
1-utanone
§-Nethyl-2-Peatanens
Acatens

Sameme
Sroaodichleraasthane
broanfera

Carbon Bisulfide
Chlsrasthane
Chorafora
Ribroaschlarencthane
Nethylene Chloride
Toluene

Trans-1,2-Dichlorcethene

J = Egtimated Value

B = Compound Detected in Lab Blark




TABLE F7
SUMNARY OF VOLATILE DRGANIC CONPOUND ANALYSES ,
SEODINENT SANPLES |
SKEMMER LANDFILL |
1 SM1-01 1 6002-04 | 6003-04 UoMI-00 | S | 6003-01 | S0 1 67-01 1-
PHASE i R t i I it i il i !
CRL LOG NUMBER L BARAOISTT | BURAGISTO | BURADIRTY | GIRAGIDTY ) BARMOISEO | GARADISEL | BRAOISEY | BARMISES | BARAOIMS |
TRAFFIC REPORT NUMSER I EN3e0 ! N34 1 ERS42 | EN38 | BY ! ENSeS | BgY ! BN ' |
! | ! t ! ! ! i ! '
BATE COLLECYED DOS/OU/BL L O3/00/80 L OS/0A/B6 D OSN05/B0 1 OS/04/80 1 OS/0A/84 ) OS/O3/B4 L 0S/05/86 G 0SNeSI |
s ! UB/KE | 06/ I uB/e | baxe | Va6 | UB/XE | va/xe 1 W/e { NS 1
1,4,2,2-Tatrachioroethane seem—e === —————= 2.0
(,1-Dichloroethane m=nes- meeone s
2-Jutanene 1.3 § (LA (LI ) B meseee e s 134 B o N3 .
Hexanone @00 eeeee- smeme smemee .4
4-Nethyl -2-Peatancas 1.4 3 1313 1.3 ——m—ee 13 .0 N “r 3
icetone .7 1 n4 0 W30 LR | ue s ne n e somen-
Pemzene 000 eeeee mee-me sovece
Carbon Dissliide L2 (B 149 ————— ) 138 e “wan W n
Ethylhenzane 0 eeeeee mmeeee ) -
Nethylone Chloride LI I wr 1 1 n e 40 1w e 0
Tolusne mesees mweees 67 N .3 N 0.3 B “n
Total Iyleaess  emeees eccee- sees=s messee esemee emeeee
Trichlorosthens  =emeee coeeee seeeee ceeses

J = Estimated Value

B = Compound Detected in Lab Blank




TABLE F8
SUNMARY OF SENIVOLATILE MROANIC CONPOUND AMALYSES
SURFACE WATER SANPLES
SKIMMER LANDFILL

{ suoL-o1 1 Wzt | SNe3-01 | -0 1 swe3-ot 1 -0t 1 -0t 1 8- § SWeT-90

pase T ' i 'y T ' ' ' IY
CRL L0 MUMER { GARAGIEIE 1 GARAOIEIS | SARADIESE | GARAGIGAS | OARAGISAZ | BARADIGAY | BARARISLL . t SARANIRAL  © BARAINMA
TRAFFIC REPORT NUNDER i EN3S2 1 Eussy | ENSS4 t Eusss | Eus3s ! ENSS? ! s 1 o § ENS3e

t ' ' ' A t ' ' u
OATE COLLECTER 1 OS/00/B0 1 GS/00/84 L OS/04/80 L Q3/0A/86 L A3/0U/86 1 03/03/80 P GN/Q3/86 | MANRIIGL ! 03/05/84
umirs t BN L e 1 uen 1 A 1 BA 1 s ;0 1 . { B
1,2-Dichlorchentens ' m——eem m—nene
Butylbearylphthalate o NI | oeonee
Si-a-Butylphthalate NI sasee ammaee connmn N oeenem ————-
bi-n-Uctylphthalate swamce .31 om——— sencee Seseve 3412
Mesel ' K] A | | N9 ] L1 .51 eeenes oeneee
bisi2-DhlorpathyllEther  emesee seevee ceeee
bis(2-Ethythexyl ) Phthalate R ] e 8 t.2 n I ' n 168 2 e 9 ' 13.0 8

J = Estimated Value
B = Compound Detected in Lab Blank



TABLE F9
SUMMARY OF SENIVOLATILE ORGANIC COMPOUND ANALYSES

SEDINENT SAWPLES
SKINMER LANDFILL

! 3D01-0} ! 8D02-08 + $003-01 ! SBO3-9P ! 8004-01 ! 8D0S-01 ! §D04-01
PHASE H | R HE | S | HR | H |
CAL LOG MUMBER ¢ DORAOISTT | GHRAOIS7TS | BARAOLSTY ! SSRAOID7Y | BARAOISEO ! BSRAOLSAL | BARA01SS2
TRAFFIC REPORT MUNBER - ) | ENSH { ENS42 i EHSBG | EHSE7 t B30 H 1

! \ ! ! \ ! {
DATE COLLECTED 10S/04/86 ) 03/04/86 ! 03/04/86 ) 05/05/86 ! 0S/04/8% | 03/04/86 | 05/05/8%
UNITS ' US/XS ! UB/KE ! US/x8 i+ UB/KE ) UB/XE ! UB/KE ! UB/XE -
2-fsthylnaphthalene S8l 435 1 — 2.0 J — 8.7 ————
4-Nethylphenol 153¢.2 TS 1 2.0 3 0.4 3 1.7 3 2.5 1 10.5 I
Acenaphthene  emm—— PRI | —
Acenaghthylens — B4 ] — —— ————
Mathracens 7.0 3 . I — 9%.4 3 — 9.3 o——eas
Benzo{al Anthracene W3S I 20,0 I e 2.6 3 —— a2l —
BenzolalPyrene 8.7 0.3 3 — L TN 8.4 ]
Banzo(b)Fluarantiene 25.6 3 8.3 3 — , 3.6 1 —— 26.% 1 1.6
Benzaig,h,iiPerylene B8hb 1 162, I —— 143.5 ovenen
Denzo(k)Flyoraathene NI 1%.0 J e 7.5 3 ——— .4 3 146 J
Butylbenzylphthalate sman— .73 —
Chrysene 0.2 11 ms.e —— §0.2 1} — 8.4 ——
Di-n-Butylphthalate 193.6 18 14.0 38 110.8 8 1064 B 80.1 0 3.2 )8 35.4 J8
Dibanzo(a,h! Anthracene —— 2.7 1 ———
Didenzofuran — 5.1 1
Diethylphthalate 380 3 2.0 3 St.7 4 R o 35 B | 2.1 13 N1 2.0 J
Flusranthens 1.7 m.s ———a 137.0 — 506.8 3.3 3
Fluorens r: B | .14 3 —— 44l -

- Indeno(l,2,3-cd)Pyrene 1.1 3 147.3 3 ——— 12,4 ————-
Isopharone o—a—— —— 8.2 J Aammand 14,3 I8
N-Nitrosodiphanylasine | — .43 ———
Napthalene — 12,9 1 ———
Nitrobenzene —— —— ceman
Phenanthrene "L k8.2 1 ———— 0.5 I ———— 443.9 1$.4 3
Pheaol 130.7 3 5.0 3 .6 J 95.5 5.6 J 84,4 J8 15.1 J8
Pyrane 1.2 517.9 ——— 8.0 I e 41,3 2.7 3
bis(2-Ethylhexyl)Phthalate 108.4 JB 104.3 0N 73.7 I8 83.9 I8 85.4 JB 3944 B 107.8 JE

J = Estimaced Value

B = Compound Detected in Lab Blank



TABLE F10
SUMNARY OF PESTICIDE/PCO CONPOLND ANALVSES

SEDIMENT SANPLES
SKINNER LANSFILL
) 5007-01 ! S7-00 i 5909-01 § S0-81 § 831301 |
PHASE it 1 | it i1 it $
CRL LOB NUNDER | GLRAGIASY | BARMINGS I mmu% P GIRAGISBS | BARMOISEY ¢
TRAFFIC REPORT NUMDER ! EN3% | ENSn 1 ENSN3 1 EuS 1 ENS97 }
1 ] o } { {
BATE COLLECTED 1 OS/05/80 ) OS/03/00 L 03/05/80 1 WS/01/M L 3076 8
mivs 1 ua/xe } W/ 1 LSS 1 U/Ke 1 N t
Aldria m——— mom——- .93
Arocler-1200 11,433 0.08) "1
Belta-BHC eeeone ——— eeomn W31 c—eeen
Meldria D ——oece (Y O |
Endrin Ketone ———eew ————— u.1

J = Egtimated

Value
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TABLE F12
SINNMRY OF THORGANIC CONPOUNS AMALYSES
SEDINENT SANPLES -
SKINNER LANDFILL

§ §001-04 1 8M02-01 { 5003-01 ! SMY- | S04-41 1 M3 1 5004-41 1 SM7-41 1 SMT-00 §
PNASE ‘ i | i 11 ! i1 N | i i1 $
CRL LDG MUNBER { GARMMISTY L GIRAOISTE  t DARAOISTY | BARAGIDTY ! BARADISOO | DLRAGISE! | BARAMISEZ | DAAMISEY ! BARMtDeY ¢
TRAFFIC REPORT NUNDER ! NEJLTY ! NN 1 KN ! NEJLOA ! NEJT? | NN 1 ENnY { 20 { M $

{ { { t { { { { !
BATE COLLECTES POS/0A/BE L OS/00/86 L OS/OA/BL ) 03103/ 8 OSIMI“ FOSION/B0 L O3I03/80 L O3S/ L 303
s 1 NG/e § S/E 1 . { s | | 1 s ! S { NG ! /S §
Aluainue " 1200 unN 12000 " 43! 11600 o . 10000
Mtiscay % 1} u “ N u e— L} “
Msanic ———— 4.0 N LN ] 1.0 1.4 1] (K | 1.2
farine 143 15.0 A Y | 19 %.0 ) % ” [ 1]
Derylliue —~e——- coenae wemace ———— cawone
Cadaima 4 S 4 ——eeee ————
Calcive e 0200 12100 . 1 120000 123000 7% 43300 210
Chresiva [} 12 1 2 1" ] " 13 1"
Cabalt 7 1l n n i [} § 1 n n
Coppor " 12 A y " 1] 2 1 1}
Irea y{J11) 13600 W 200 10100 1510 pall ] AN pal ]
Lead 111 1 i [}] ] 12 A S [T
Nagassive nn 33200 16008 14500 2100 21000 ] i big )
Nanganese 2338 1020 ni m ™ 3 ]] " 1000 10
Nickel % 1 % [} Y ————e— N r{} %
Potassiva 000 emeeee 1350 emem- ) | - ———
Sodiva W0 750 n 150 1m m {1} F{H 29
Tia (1 n n n ] cmeeee B ) 52
Vanadive 7 s=smee " 3 1 1" » % "
linc [ 1] n 100 n 1Y " -1 " (]
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TABLE F14
SUMARY OF VOLATILE ORBANIC COMPOUND ANALYSES
SURFACE BOTL GANPLES
SKINNER LANDFILL

{ §502-0t 1 8504-01 1 6604-02 | BS04-0F 1 §805-01 ] 8343-02 | 8304-41 I SBN-02 1 8508-01

PHASE t 1 It it i 11 it it I i1
CAL L0G MUMBER I GARAOISOS 1 BARAOISOY | GARAOISOD ! BLRAOIDOD | BARAMISOY 1 BARAOISIO | BARAOISEL | GARMNISIY 1 BERAOISIS
TRAFFIC REPORT NUMBER ! 20 1 EN223 el 1 e 1 EM224 § Enset ! ENSO2 ! EN3e3 1 ENSOb

! s { § i ! | ' ! !
BATE COLLECTED POA/30/80 L OU/30/80 1 NU/3/8L L OA/30/0F L OA/30/86 L MAZ30/B L MMIMBR L 3N | QSN0
Ts { UaNe 1 US/K8 1 vane ! B 1 WA 1 UB/KE 1 va/xe 1w {
1,1,1-Trichloroethane s—veoe oome— (8 B | Ehtad eosens s—eeee
2-Sutanene n ————e— eese  sesves ececcss e
Acetone 13 ) inn ) I | .0 ) .11 Eandad 1" i ———
Deazene .21 pataed 1.4 3 .21 cmemn- —————- et
Carbon Bisuliide am—nae ———— —————-
Nethylene Chloride s-e—=e cmeeee (W seee—- b3 1.4 3
Tetrachloroathene oweoue sevoce IR | cacses | ewmmee semmes
Taluene @  eeeeem emmeee emsese cceees 2.4 13 ceeoen 381 i

J = Egtimated Value
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TABIE F15

SUNRARY OF SENIVOLATILE ORGANIC CONPOUND ANALYSES

SURFACE SOTL SAWPLES

SKINNER LANDFILL

{ ss01-01 ! 8501-02 1 §502-01 1 6502-02 | §503-01 | 5803-02 § 5503-01 1 £303-02 { §504-02°
PHASE | i1 i1 il it | it ] i1
CRL LOG NUWDER L GARMDLONE  © OARAGISAT | BORAGISOT | DARMOISOY | BARAGISOS | DARAOISOS | BARAGISOY | DMRAOISIO | 4RAGISI2
TRAFFIC REPORT WURDER 1 eway t En210 § Ena1e ! EN22e (N1 re]] ! § e 1 Euset 1 Eu5e3

¢ { { i ! i ! | !
DATE COLLECTED LOMINGE 1 O4/30/80 L OA/30/80 S O/30/00 L G/30/06 L AZ3O/86 L OAI3M/BL L GAI/BL LSS/
vy 1 UB/xe t W 1 BN 1 R § e 1 W } v 1 e ! ua/ne
Acenaghthylene ceumae senene csvens W
hathracenr —————- secne M caene
Beazola)Mathracene —eveee —om— il i 3 a3 )
BenzalalPyrene smene snoene 3ot i
deaze(b)Flvoranthane seweee oo —~eeee memeee 4 7, B R 1} [ B | s oem——
Benzalg b, iiParylene smmees secase seveee m e ——cres
Beaze(k)fluoraathene e 1 a0 ) oo Ww 3 “mmmne e e ———ie —————
Butylbenrylphthalate ceese seveen cmese ceeeme 000 ———eee
Chrysune 430 i 2 ceveen m ) a0 i 3 B8 3. W e
bi-a-Butylphthalate sewem- ommess sewe- m——eee sove— seee
Bi-a-Bctylphthalate meese smeee- . ———mee
Fluaraathens 00 1z 1 e 2 o BN B | ] cwenas 9% W seemes
Yexachlorobeazene seeeee avmmee i B |
Indeasll,2,3-cdiPyrene cevace seosee ammece o ) 15 =—veee
N-Nitrosodipheaylanine —ev—- soven- -
Phenaathrene ———nee evemnn % I == 3100 0 | LY. B
Pyrane (X[ | 13 2 m ) 3600 c————e 1500 v ) e——ee
bis(2-Ethylhexyl )Phthalate memve- " 3 1500 3 =—oese e 3 sesees 160 3

Estimated Value




TABLE F16§

SUNMARY OF PESTICIOE/PCD CONPOUND ANALYSES

SURFALE SOTL SANPLES

SKIDNER LAMFILL

LS00 1S
PsE ' ' |
CAL Lo8 e L MRMISS | MM
TANFFIC REPORT WABER TR R

_ | .
NTE COLLECTED R U
Wit T T
Wrocler-1234 ™ "




o, —

SUMNARY OF [MORSANIC CONPOUND AMALYSES
SURFACE SOIL GANPLES

TABLE F17

SKIMNER LANDFILL

) §801-01. ! 8501-02 | 8802-01 | 6802-92 1 550341 1 6803-02 1 550401 1650402 -] SSM-BP
PHASE i i 1 i1 i i it it it
CAL LOG NUMBER | DARAOISOL | B4RAOISO2 | GORAOIGOS | BARAOISMY ! IMQOIIOS | DORADISOL § DARMOISHY § DARAGINOE ! BLRMING
TANFFIC REPORT MUNDER 3 MEJIOL } NENO2 1 MEJINY 1 M § NG § NN ! 0" } NEJIOR ! NG

$ § $ ! $ } ! ! §
DATE COLLECTED LOUO/A L OU/30/80 1 OUISOZ80 L AZ30/80 L GA/30/8h 1 OR/3I8L 3 G786 1 OA/SAISL ) AN/
mive 1] { e 1 N 1 WAs 1 meAs § W6/XE { me/s § e { NG/K8
Ausinun 500 "o %0 %10 [T " 10700 14700 14400
Mtissay - moeee
Arssaic —m———e %0t é b0 —————
Nariue ([} % 123 143 n 1 M N ]
Beryllive mem——— (N ) soren 07 (N
Cadalvn —————— ——nne
talciva 79000 13000 70504 Y[ ] 20000 " 13200 N 18100
Chrenive 12 1 [} 3 [} u (] n u
Cobalt 1.0 8.9 1.3 12 " i 2 15 "
Copper 23 1" 3 e n 1 1 ] ]
Cyaaide emmee ————-
Iren 2300 3200 UM (3, ] 13, 20200 e 35000 NN
Lead % n 1] a3 8 ) ” " b0 1.1
Nagaesiua 13400 12000 10000 e ne 2% un un L 11
Ranganese 111 1) 1 ¥yl m 3 1576 1 3 -1/
Nercury ememne cnscen
Nickel (e n ] ] 1" ] r{] " n
Potassiua 1340 13% 1120 1300 s " 1256 00 W20
Sodiva 1020 %03 memene [ , ww—— 153 1]
Tiam  esmmee meeeca eeeeee c—onem
Vanadine 15 i 13 n 15 1) n 2% N
liac [ n " n - ”n 6 1/} [ {]




o ——— ——— P ke . r—n—, frr— — om——— ———
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" TABIE ¥i/ (cont'd)
SUNAAY OF INORGANIC CONPOUND ANLYSES
SURFACE SOIL SAPLES
SKIMNER LANDFILL

1 8509-01 bOSH-02 1 881000 | 6810-02 1 §811-01 1 6312-04 ! 8813-01

PHASE t N | i I (N | i (]
CAL LOB MUMBER U GARAOISIT ) BARAGISES | BARAGIBLY | BARADIS2O | BARAOISYA | BARAOLEYS | SARAGISYS
TRAFFIC REPORT NUMDER 1 KNI 1 M2 N2 1 NN 1 NS 1 I 1 NEJNNY

1 } $ | { ! |
DATE COLLECTED : POS/ON/8 1 OS/0L/8h L GS/O1/86 1 OSI01/8h 1 OS/OL/BA 1 OS/0M/BE | G3A0L/BE
wis { e/l § mene } e 1 WS 1 M6/X8 ! W8/ { mxs
Ausinug nmn 00 nw 1N N2 nw )
Antisony e  — eeoee -
Msenic coeem ——naen i i H] s (K (9
Yarius 1.2 7 1)) 19 n m (1{}
Beryllive seneee e (R o4 .7
Cadelus ' e .  — e
Calclus 210000 184000 37400 "o 68900 20900 N
Chrosius ] 4.7 13 i 1] " |
Cobalt eenee 4.1 1 8 i } 1.4 1] 1
Copper " 12 N " 3 Py} i
Cyanide ceecne cm——ee cocene comeen —————
Iroa 10800 12000 10 e 21000 Al 17400
Lead 13 i 11 n ]| 25 [
Nagaesius 45000 10000 A1 450 1940 13 1
Nanganese 1] 3l 1500 {30 1020 140 -
Bercwry ~ mes==s cessee T esmess sesess weswme  emesee
Nickel 10 1.2 1 . n 1 11 12
Potassive n 3] 1ne 1640 1830 "un 120
Sodiue 1990 189 . in [ ]] " o - 43
Tia csmmse mesess emesse ememem eee- - emeees sommem
Vanadina 9 : r V4] 18 1 A

linc 1L u 13 . ” L) % (4}




ROUND 3 RI/FS SAMPLING
CONDUCTED IN 1987
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ceteccccccccsscscnsensvoanves

PHASE

VASLE
SUMMARY OF VOLATILE ORGANIC CONPOUND ANALYSIS
GROUNDUATER SAMPLES
SKINNER LANDFILL

) GMOA-03 | GMOT-03 | GMOT-OMX | GUO7-0P | GUO9-03 | GWIO-03 | GuI1-03 | GUI2-83 | GI4-03 | GuIS-03 | GMIS-8K

.......... L R L Y Y Ry T LY T Y Y Y Y Y Y Y Y PR YR Y P

| 3 1 3 | 3} 3 )3 |3 | 3 | 3 | 3 | 3 | 3

esveeesveoven eesssconsssccsscscscnne Sevecssvenconsnnasancssssncse R Y Y Yy e T T T T P Y Y Y Y Y Y Y Y Py P Y Y TPy

| 57RAO2509 | STRAO2510 | 8TRAO2510 | mmmo| STRAG2S12 | O7RAO2513 | B7RAGZSYS | STRAG2S1S | S7RAG2S17 | OTRAO2SIS | 87RAO2R1S

---------------------------- L Y L R L L L L R Y L I L T TR T PRy Py Y Y Ry L T T R Y T YR Y Y PP

............................

............................

............................

wiiys

1,1, 1- TRICHLOROE T HANE
1,2-DICHLOROE T HANE
2-BUTANONE

2- HEXANONE

ACETONE

BENZENE

BROMOFORN

CARBON VETRACHNLORIDE.
CHLOROBENZENE
CHLOROME THANE
ETHYLBENZENE
METUYLENE CHNLORIDE
TETRACNLOROE T HENE
VOLUENE

TOTAL XYLENES
TRANS-1,2-01CHLOROE TNENE

| Enz2e. | i | EN230 | EN231 | Ew283 | Ew284 | Ew2eS | Ew28e | En208 | ew2e9 | Em2v0

------------------------------ D R L L L Ty L L Y Y Y P Y T Y Y Y Y Y Py

| 112887 | mmr | 22167 | W21/87 | T20/8T | T/RVST | T/2U/ST | /28T | V98T | T/29/87 | T/aMeY

------------------------ D R Y Ny L L R R T L Y Py Y Y P Y P Y )

| 100 | %00 | 100 | 100 | .00 | 100 | 100 | 100 | 100 | 100 | 1.00

f wa | wwn ) wn ] v o owen | wa ) owe | o wa f ouwea | owen | wa

"""" T T T L T T
Wur . Wum am Wam um W W W Wam toum - Wam
0s w0y 'a w0 24 10 4 0 6 61 w4
s s sa s s sa s s ’353 s s

. .ee cee .ee .es .oe 243 24 .os von 14
0 101 0 09 0J 103 103 04 e=- e-- 0

cew .os e cee eea cee .ee e (W] 44 $J
cee .se cen ove voe coe .o eme $J - %4 cow
1 23 | 13 H

.- 10 10 10 cer .es .ee . .ee C ee .ee

4 = Nateriat Analyzed For, But Mot Detected. Estimated Ouantitatfon Limit,
R = Dats Unusable, Resampling and Inmlysh Necessary for Verification

«-- = No Detection




TABLE (Cont.)

SUNMARY OF VOLATILE ORGANIC COMPOUND ANALYSIS
GROUNDUATER SANPLES
SKINNER LANDFILL

| G6-03 | GNS-OP | GuI7-03 | GMIB-03 | GUIS-BK | Gu19-03 | GM20-83 | G21-03 | Gw22-03 | G303 |

T e e S
ol tos wemen T omaczne | omasmie | amasee | Smaeas:t | SMaamdl | SnaRs: | aTARZS | MARNZ | ATAG2NS | ematsdé |
AiC mtronr wewen | Eew | Bew | o9l | mew | Bees | oass | eaer | e | eaw | e |
e COuECTED | AT | T | wammr | st | uawer | vt | uamr | wssr | user | wemr |
comciL facton | 100 | 1.0 ) 100 | 100 | 160 | 100 | 1 | e | e | eso |
wis T v ) wa | wa ) wa | wa | wa | wa | wa | wa | wa |

1,1, 1-TRICHLOROE THANE 14
1,2-DICHLOROETNANE vee .ee s
2-BUTANONE C0am 10 0 0 10 I 10 o w 1000 J/R 00
2-NEXANONE "o J --
ACETOME 23 114 920 03 4000
BENZENE 400 'Y 20000 -
CNLOROBENZENE 39 29 e 29 s uo J
CHLOROME TNANE e - .- see oo .- .o 04 - .
ETNYLBENRENE 2 10 )
METHYLENE CMLORIDE ') 10 4 LI L ) () - ) " 34 2200 4 (Y]
TETRACHLOROE THENRE 54
TOLUENE 3100 ) 530
TOTAL XYLENES 100 300 4
TRANS- 1, 2-01 CHLOROE TRENE N

4 = Material Analyzed For, But Not Detected. Estimeted Quantitation Limit,
R = Data Unusable, Rosaspling and Reanalysis Necessary for Verification
=== s Ho Detection




| ew07-03

(

TABLE

SUMMARY OF SENI-VOLATILE ORGANIC COMPOUND ANALYSIS

GROUMDMATER SANPLES
SKINNER LANDFILL

| GoT-o3x | GuoT-0p | G9-03 | G0-03 | Guii-03 | Gn2ey | ane-oy | ans-e | ans-

esvecsscescsssscasnannns Ssessecs Seeeeerevcsncsescesssssosronnnncansen ssescscssace

|3|3|3|s|3|;|s|3

TRAFFIC REPORT NUMBER EnN220 | €n229 | w230 [ {3 | tlzu ] mu |ems | £n2eé |tlm } tum | EN290
DATE COLLECTED 1728087 | uzmr | 12187 | mmr | 7/zmr | nzmr |mm1 | 2087 |rmm | mmv | 1/20/87

R R L L L e Y Y T T TR T T Y esasessccces

CONC/DIL FACTOR

1.00

| 1.00

| 1.00 1 1.oo | |.oo | 1we0 | 100 | (00 | 0 | 1.00

----------- D L N N Y Y R LY Ty P Y PP T TR Y ¥

IWtIWlIWLIWllW&lWL|WlIWI.

1,4-DICHLOROBENZENE
2,4-DINITROPRENOL 50 J 50 4 504 $0 J 50 J S0 J 50 4 50 4 54 50 4 50 J
2,4-DINITROTOLUENE e eee
2-METHYLPHENOL
4,6-DINITRO~2-HETHYLPNENOL 50 J 50 4 S0 J 50 J S0 J 50 J S 4 50 J S04 504 50 J
4-METHYLPHENOL oee .-
4-NUTROPNENOL -ee vee
SEN20IC ACID 50 J 50 J 50 J 50 J 50 J 50 J 50 J
BENZYL ALCOMOL
8185(2-CHLOROETNYL)ETNER 1”7
BIS(2-ETNYLUEXYL )PHTNALATE 34 24 vee .
DIMETHYL PHYNALATE
O1-N-BUTYLPHTHALATE
NEXACHLOROCYCLOPENTAD LENE 104 104 104 09 104 194 0y 04 104
MAPHTMALENE

J = Material Anstlyzed For, But Not Detected. Estimated Quantitation Limit.
R = Data Unusable, Resampling snd Reanalysis Wecessary for Veriffcation
«-+ = No Detection




TABLE (Cont.)
SUMMARY OF SEMI-VOLATILE ORGANIC CONPOUND ANALYSIS
GROUNMDUATER SAMPLES
SKINNER LANDFILL

GN16-03 | GMIE-DP | GUIT-03 | GM18-03 | GUIS-8K | G19-03 | GU20-03 | Gu21-03 | G22-03 | GR3-ey |

-
vessnssascsce sesvee vesmssevmnsoe svesmewessenessanse esconaw stesssass PP L L T T Ny Ly ®cscsvensavcsccssesncansassnganans

3 I3 I 3 I3 | 3 | 3 I 3 I3 I 3 I3 |

----------------------------- P L TR R TR L R e Y Y L LY Y Y R Y R L L Y Y LY P Y Y Y R Y Y Ry Y Y PR Y Y Y Y P T T

TRAFFIC REPORT NUMBER

€291 | EN292 | EN293 | EN2 | EN295 | EM296 | EN2OT | €298 | €w299 | em3o8 |

......................... P L L L T T Ty e N R Y L R T T YT TN L LY PR LY R Y Y Yy Y T Y Y Ty Y R LY YT Y PY R T YT T T T Ty ¥ P Ty

OAVE COLLECTED

T/9/8T | T29/8T | 1298 | T29/8T | T/298T | T/08T | VAMY | UMY | T8 | Vel |

----------------------------- B L L A e Y Y Y T P Y PR Y P Y T Ly L Y Y T Y Y P Y P Y P PYI L LYY Y Y PTRY YT EY 23

CONC/DIL FACTOR

.00 | 100 | 100 | 100 | 100 | 100 | %00 | 168 | e | 050 |

------ P L T L T E T R Y Y R N P Y Y P T T Ty Ty Y Ty R Y Y Yy LT P TR Y PR IY PR TP Y P Y Y

1,4-01CHLOROBENZENE
2,4-DINITROPNENOL
2,4-0101 TROVOLUENE
2-METRYLPNENOL
4,6-DINITRO-2-METNYLPRENOL
4-METHYLPUENOL
4-N1TROPHENOL

BENZOIC ACID

BENZYL ALCONOL
815(2-CHLOROETHYL)ETHER
015(2- ETMYLKEXYL )PRTNALATE
DINETHYL PHTMALATE
O1-M-BUTVLPHTHALATE
WENACWLOROCYCLOPERTAD | ENE
1 SOPHRONE

NAPHTNALENE

PUENOL

wL | WA | wr |- wa | wa | wa | wa | o wn ) wa ] wa |

vovsasmmsvnon L Y R R N R T T T T T P Y Y Y Y Y R R Y Y Y N T Ry Y R R Y Y Y T T P T T T P TP ¥y

eee .en 734 3 - con 34 ... .ee ees
0 4 50 4 50 4 0 4 504 50 4 50 4 100 4

coe woe vosn con LYy .ss ene 04 ese ese
cea ene ver cee eoe eme oo vee 450 vee
304 sS04 S04 504 e 4 504 503 0 500 J 100 4
cew ecow .ee .om cor .. ace eve 3150 een
oo ..o .ee .o .ee cose ane .ee %00 4 ver
eon 50 J cee eow S0 J ce= oo .os aee .ee
.- ooe .ee . ees .ee 94 can .ee vee
en coe oo can car o 240 eon con voo
.ee .ee - . cas ove .ve .sn 2% 4 eea
.ee .ae cee .en ces .ee ave cee .oe L)
w4 w4 04 04 10 4 24
- .on oo es vee vee oo ene o J coe
eee .ee [ ¥ von .oe .es o4 oo ene -ve
.es .es .ee .o T ees .ns ..o .o 670 e

J = Nateriel Analyzed For, But Not Detected, Estineted Ouentitation Limit.
R = Dats Unussble, Resampling and Reanalysis Necessary for Verification

_,Fv ,_44



| cuos-03

| 3

| owr-o3

| 3

TABLE

SUNMARY OF PESTICIDE/PCBs ORGANIC COMPOUND ANALYSIS

GROUNDUATER SAMPLES
SKINNER LANDFILL

| Gur-ovx | aor-or | u0p-03

L R L ) emveamcamcusreesrovesssnsvers e #sesrssrancnsrrensnransnacvsannsenasren srcssmnnen L L Y N Y L L L L LY T T TPy eeseanscssccecs cee

D T T

GW10-03

3

| 3

| cuis-03

| ou1s-63 | ewss-sK

3

CRL LOG MUMBER | O7RA02509 | 87RA02510 | OMZSW { smac2010 | IMBII | S7RA02513 | B7RAO2S14 | A7RAOZSYS | A7RAQ2S17 | BTRAD2$19 | 87RAO2RIS

--------------------------------------------------------------

Alpha-BNC
Beta-BNC
Oelta-BUC
Gonwme-BNC
NHeptachior
Aldrin
Neptachlor Epoxide
Endosulfan |
Dleldrin
4,4-DOE

Endrin

Endosul fan 11
4,4-000
Endrin Aldehyde
Endosul fan Sul fate
4,4-001
Hathoxychior
Endrin Xetone
Chlordane
Toxaphene
AROCLOR-1016
AROCLOR- 1221
AROCLOR- 1232
AROCLOR~ 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR- 1260

cesscevccssvrsensosssvenerrery B R T T L T e R L L X TP P
cne eee eoe von . eoe coe
LYY veo con von sve cow
o coe ese vow con cew
cow coe ove oo vew see
ves cew ene ave eee cow
cew ee cnn een e cew
LTS cow ose .o caa ene
ecow ove ) eve eve coe
cow voo see eoo eoen coo
o coe .ee eee coe vee
.o ave see cem con cen
eee cae con -ve ven eme
ees ceen ere eva vew e
conw cve eoe coo coe coe

.
con con eve cen coe LY TS
oo e sne : vew oo o
con con con eve eve oo
cee coe eoe eoe coe oo
coe veo eece oo ceee .o
.o eoe oo oo ven coe
ees coe cne ses voe con
cve oo voo coe oo voer
vee sam eaa cas ece cos
cew cew eas cen ErYs oo
oo oo ame cew coe aea
eaa «oe ves voe eve en
ces cee ves cae ons cve

. ==> = o Detection

| wn

| wn

w208 | 12187 | Tr28/87

too|.oo|.oo

7/27[07

| 121my

1 e

| ey

L e T T TR P Y Y R Y B R T Y Y Y Y Y P XY T Y R Y )

| 12087
| .00

| vt |
I e |

T/28/07
1.00

ceevenee *ermmsnscanwsaavne evesswnssnacsvosasavsacssssenssns L T Y Y Y T I T R R XL T

Wt|mn|um

uasL

i wn

I wn

I wn |

secscasronsosresssancunen sscrsemsnanns ccsesase
ese see cow
eee cee aew
ece e ava
ome wee ese
sen eece ess
oee eee wee
cee eve veoe
ses sse ves
eee cos one
ane ese cwe
oaa see ess
cen e .ee
one eaw aes
ess ese cee
ow .es eve
cow ese ece
cee see ves
Ly eoe soe
see ves cee
eew cme eme
coo mew con
e “ew cee
cee voo con
cen cen e
cae ess .aw
ese ven cen
e cee see




| ve6-03 |

TABLE (Cont.)
SUMMARY OF PESTICIDE/PCOs ORGANIC CONPOUND ANALYSIS
GROUNDVATER SAMPLES
SKINER LANDFILL

Guie-Dp | GNIZ-03 | GAB-03 | Gne-s | G903 | au0-03 | aRi-es | we2-03 | a0 |

sessscane serrosessssnsecrscesrrrsonsnsnans secsacese sesscavananae seescsssecsenucnnvsan L Y LT YRR R TR T ssesteannnnane secssssssnasecssssrannnsnnan sese

I3 |

3 I3 | 3 13 I3 l 3 I 3 P 3 | 3 |

------- O L L T T N N L L L T R Ty R R T L L T L Y L R R L LT L L T Y Tpnai iy

8TRAO2819 |

870702019 | O7RA02820 | AO7RAD2821 | O7MAO2R21 | O7RA02522 | O7RAG2823 | O7RAO2824 | 87mAG2825 | 87MA02326 |

..... P T T L LT L T N e Y R Y Y T L LT Ty P R T Y Y R P Ty

EN292 | EN203 | EN294 | EW295 | EN206 | EN297 | Ew298 | EN299 | €300 |

.................................................... D LTy LY Y Y R Y T T P Y LY Y T e T Y P YT T TPy P Y

----------------------

CONC/DIL FACTOR

! 1729781 |

|1.oo|

tssscccesnnan omas

TI29/8T | T298T | 2987 | T/AMST | Ti29/8T | T/28/81 | TaST | 28T | T |

----- P L T T T T T Yy Y S R R Yy Ly N Y Yy Y X Y TR T R R T Y R Y TR YT Y T Y Y

.00 | 100 | 100 | 100 | 100 | teo | 18 | o0 | o050 |

------- P T L L T T T O O R N Y T Y R Y Y Y Y Yy T L Y Y Y R T Y Y R Y Y Y YT LT ¥y

Alpha-BiC
Beta-BiC
Delta-BNC
Gamma-BNC
Neptachlor
Aldrin
Heptachlor Epoxide
Endosut fan |
Oleldrin
4,4-0DE

Endrin

Endosul fan 11
4,4-000

Endrin Aldehyde
Endosul fan Sulfste
§,4-00%
Hethonychlor
Endrin Ketone
Chlordene
Toxaphene
AROCLOR- 1034
AROCLOR- 1221
AROCLOR- 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR- 1260

«-« = Ho Detection

] uwn |

wL | vern | ver | wven | v | uwa | wa | wnh | wa |

essececcscsnacassnas cesscccesnncscnnnas g PP RS R
aea cen vee . cen cee e .en .ee
ene cen vee .en s ,en .ee ... e
eoe . s vee .es e cne cen coe
are coe van coe e .ee cae oo coe
coe . ean ven ave con con cee coe
eee . ven .o aan .on ace .ae cen
.ne een .ee . ees cen ven .ve con con
con cee can aee eon e e aee aee
.es cee . cee aee voe s cve aan
LY} L X ] ‘tese ese .- vaw .o® eas sse
.en .- oo eoe .ae .ne aen eon .ee
.ee cen .oe ase .ae vaa con coe eoe
ane cen cee cee cos ene .es voe coe
.es ana  eas eee . eoe ane cee vee
LX) saw . ...’ ose LLX 2 ese ese see soe
.ee e .ea .o .ee wes aee .ns .ee
“ee . . voe .o s eee s eoe
ens can .es eoe .ee cae eon aee aee
.o .asn .ns cee - s ves . .en .on
. cae .ee aea coo ves .es cos con
eee .ee ase cee cee aoe .re vee ces
ae- aee .ee .o .or con ave ees cae
LR RS -ne ane e ‘..O sae L2 s aae
. cee .ee . .ee ves .es . oo
.ee . cen aee ace .ee .ee ces .ee
.ee coe wee .ee .ee .ee cen .en .ee
.ee cee aee “ea - aee . “es .




PUHASE

| cwos-03 |

------- P T R R R N T T LY T L R Y Y I T T Y Y T uip gy iyl

!

3 |

( (

TABLE
SUMMARY OF SAS PESTICIDE/PCBs ORGANIC COMPOUND ANALYSIS
GROUNDMATER SAMNPLES
SKINNER LANDFILL

GVO7-03 | GWOT-O3NX | GuO9-03 | GM10-03 | GuI1-03 | GI2-03 | OUI4-03 | GuIS-03 | Quis-ex |

R . T L T L . L L AL .

| amozson

................................................................................. L R N N e Y Y T R Y T T Yy Y Y Y Y Y Y Y T YT T T T PR

| “en22s )

CRL LOG WUMBER
JRAFFIC REPORT NUMBER
OATE COLLECTED

CONC/DIL FACTOR

| 1728787 |

........................................... D T X L R T Y R L R Y Y P Y Ry L L L Y

1.00 |

87RA02510 | GTIAOZSIO | 87RAO2312 | B7RAD2S13 | STRAO2814 | O7RAG2S15 | ATRAG2817 | O7RAO2318 | B7TRAO2RIS |

En229 ) nz)o ' snzol ) !nzu ] €w28s |nzu | En288 ) Ewa2o9 | En290 )

maer | vauer | 7128087 | 72187 | Tr288T | 1129181 | 1729180

.00 | 100 | 100 |} 100 | 10 | 100 | 100 | 100 | 100 |

......................................... D L L L L R T g X Y Y N T L L L L LT Y R e Y X L T I X T T Y T PR P TP Y Y

wn |

wer | wa | wn | wa | wa | wa | wen | wa | wa |

Nexachtorocbenzene .-~ .o een voo .ee .oe .ee coe aee cas
Nexachiorocyciopentadiene ... am- cen -ee eee .ee .ee coa wee .en
Nexachlorcbutediene ..o .es cee ..o .ee .en .o .o e .ee
Nenachloronorboradiens .ee ee- .ee .n- .se .ee aea .os .ee ces
Octachlorocyciopentene oee aee ~eo .ea coe .me .ee .ee .o ase
Neptachioroenorborene see .- coe aee oes FTN con van eae .o
Alphe-Chlordene see cee ceo =ee eee wes ene eee eon oo
Seta-Chiordene eee eee =ee aee .= eos cen soe =ee cee
Gaawma-Chlordene .-e eve =e- oon .or one oee eee soe coe

«-=~ = Mot Detected




TABLE (Cont.)
SUMMARY OF SAS PESTICIOE/PCBs ORGANIC COMPOUND ANALYSIS
GROUMDVATER SANPLES
SKINNER LANDFILL

G16-05 | GN6-DP | GUIT-03 | GuIB-03 | GUIB-BK | GM19-03 | G20-03 | G21-83 | GR2-03 |

----------- D R R A Y T Y R N N Y R R L Y Y L LI LT Y YT TYY YT PR TP Py

SRR TS SR AN SN NS SN N NN TN NN T SN T SN B S

...... R N LT T T R e LYY Y T T Ty Y R L L Y Ty Ty Y Py Y Y YT T Y P Y Py Ty

STRAO2519 | B7RAG2D19 | B7RAO2520 | 87RAO252Y | BTRAO2R2) | B7RAO2S22 | OTRAO2523 | ATRAOZS2S | B7RA0252S |

....... P L L T T Ry R T R R Y Yy Y Y L Y Y T P Y T P Y Y TR TN PHY T Y Y Y PP oo

EN291 | EN292 | EN293 | EN294 | EN2905 | EN296 | EM297 | EN298 | Ew299 |

............................. P N L LT T Y Ty Ty L Y ey Y Y T YT Y Y Y PR T Y P Y ¥ R T ey

CONC/DIL FACTOR

........ scesascssscvavruanncssen

Nexachiorobenzens
Hexachlorocyclopentadiens
Nexechiercbutadiens
fexachioronorboradiens
Octachiorocyclopentens
Neptachioronorborene
Alpha-Chiordene
Sete-Chlordens

ST | W81 | 19/81 | TAT | M/ | Tr29/1 | 2wl | VAT | 1l |

.............................. D R T T e LT L Ry Y L Y Y T Y L L LY Y P PP Tr

1.00 | 1.00 | %00 | 100 | %00 | 100 | 100 | 100 | .10 |

esssvecvcnnsaca P L T Y N Y N Y Y R T Y Y Y P YT YT T YT Y P Y VY TTY YT TTY ¥ Py e

G | uwen | wa | wen | e ) wa | wa | wa | owa |

........ T L T T T T T Y R L T L LT T T T T R R LT R T Y N L L L
asa e ene asa P con ase ase cas
cas cew cna emn cem cos cas cow cea
com cee cea vea veow cee con coe voe
eee aea ese cee ace esa eas caw caa
ecea oo see van eve = ane ene coe
.as sea sen eese see cosn ces see cee
cow coe see eee ese cos cee LrYs LT Y
cas eoe ey ese ese LX TS coe cae see
cee eoe coe eco ese eoe e cee coe

Gamma-Chlordene

ees » jot Detected




TASLE
SUBURY OF INORGANIC AMD CYANIOE COMPUND ANALYS!S
GROUNDVWATER AND SURFACE WATER SAMPLES
SKINNER LANOFILL

| o703 | cuo7-op | @n2-03 | @1S-03 | GWIS-sx | GW20-03 | sw17-01 |

seeccsccscncnse L R Y L L Y SRR “essssasnscs
esccsese “sscany e B P00 et rNrrraratt000I0Iteettonnitonrsotitsenotcertittndodelonneooanocasssssnsansancetiosccsnnsssn ssensa

CAL LOG MUMBER | S7RAG2510 | 87RAG2010 | S7TRAGZSIS | S7RAO2S1S | 87RAOZRIS | B7RA02S23 | 87RA02508 |

P R R O R Ry Y R R Y R R R T N R R T R R R R R N RN

TRAFFIC REPORT MUNSER | MENOS? | MENO3P |  MENOLO | MENOLT | MEMOG2 | MEMOL | MENO3Z |

DATE COLLECTED | 7/21/87 ‘| ST | T/M/ST | T29/8T | T/28/8T | T28/87 | 129087 |
CONC/DIL FACTOR | .00 | 100 | 100 | 100 | 100 | 100 | 100 |
uniTS | wrt | wn | wr | wn | wa | owest | uene |

Alumioum 9% J 8 20 .es 193 .ee $02
Antimony .ee ven ase .es oo ves .es

Arsenic .ee vee “ee .es .ee 48 .en
Sarium 108 J 7 B sy coe s97 [T ]
Berytlium cee .es voo .ee .o aes
Cadmium cen een voe .o eee Lees .ie

Cateium 13400 133000 39000 164000 2 4 195000 69200
Chromium ene eos ves coe P ees P
Cobalt .o 23 ‘
Copper 6.2 8.3

10 LYY oo T4
tron 49 3 oo I
o1

J
284 .se 31600 872
L..d eos ese - ces e see sen
Magnes ium 22000 20900 00 33800 A $1600 20100
Manganese 484 464 3490 2280 eee 1150 33
".rm eew een ees ees see ses cen
Nickel eee oo B 8.7 4 oo 204 e
pPotassium 1610 4 1330 34700 8610 .ee 41300 3920 J

 Selenium .o coe voe vos vee wen eew
Silver coe .on .ee oo cee .e- .
Sodium 29600 30000 158000 76400 81200 19400
Thallium .o oes .o .ee cee eee .o
Tin cee eee ey cue ese one coe

Vanadium cee ess coe cee ase .ee “ee
Zinc ] o 104 S.4 4 3.9 124 7.2

Cysnide cee e .o e .ed oo eea

J = Estimated Value
«+- & Not Detected
GW = Groundwater

S\W = Surface Water



TABLE
SUMMARY OF VOLATILE ORGANIC CONPOLND AMALYSES
SOIL AND SURFACE UATER SAMPLES
SKIMNER LANDFILL

| swo | SS14-0P | $$14-02 | $315-00 | $$15-01 | 3$815-02 | $016-01 | 17-00 | siz-00 |

mase |3|s|3|3|3|3|:|3|3|
o oo wamer | OTMAGZS01 | STRAOZOOY | ATRAGCSOR | S7RAGZSNS | OTRAGZSO3 | STMAGZSOC | STRAGZSES | TRAGZSSS | 67RAOZS08 |
TAFFIC REPORT WNSER . | NoT? | Ewrs | ewary | Ewee | ewes | 6wz | emes | exas | ewer |
OATE COULECTED | 2281 | TrzeT | Tt | it | wmser | teemst | wensr | wewer | et |
mmmm. T e 1 vee | 10 | 10 1 v | 100 | ves | e 1 e |
wis TV Twe | vame | wee | veme | wes | was | wems | wems | wne |

4 2 24 %4 wJ 134 (L ) 1"na
NETHYLENE CNLORIOE J L3 I 2 64 sS4 ) X 7 s
2-BUTANONE 12 4m 2 2 4m " W 3 LY " 10 /R
1,1, 1- TRICHLOROETRANE 3 9 -3 2 10
4-METRYL - 2-PENTANONE 22 23 1Y) 1 T3 IR
TOLUENE 14 12 39 34
TETRACHLOROETHENE 54
ACETONE ‘9

CHLOROME T HANE 1’
3

4 = Material Analyzad For, But Not Detected. Estimated Quantitation Limit.
R = Dats Unusable, Resaspling and Reanalysis Necessary for Verification
=== = No Detection

$$ = Surface Soil

SO = Sediment

Su = Surface Vater




/\\ *
™

TABLE .
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUND ANALYSIS
SOIL AND SURFACE WATER SANPLES
SKINNER LANDFILL

| $S14-01 | S$14-0P | $$14-02 | S$S15-01 | 8815-01 | $S15-02 | sS016-@1 | se17-01 | sn7-on |

PUASE | 3 | 3 | 3 | 3 | 3 1 3 | 3 | 3 | 3 |
CRL LOG NUMBER | omozm | 87RAO2001 | BYRAO2502 | BTRAO2503 | 87RAD2503 | O7RAO2S04 | BTRAO2805 | 8TRAO2506 | amozsoal
TRAFFIC REPORT NUMBER | w077 | €wo78 | Emo?9 () | Ewosy | €23 | w224 | en22s | sum |
DAVE COLLECTED | mom | west | Trver | mmr | T8 | T9mT | T8 | mmr \ s |
CONC/DIL FACTOR | 1.00 | 100 | 100 | mo | t00 | 00 | 100 | 100 § 100 |
WIS | uesxe | vasxe | uesxe | verxe ] ue/xe } vesxe | uesxe } uese ) vase |
BENZOIC ACID 2900 J 3000 4 2900 J 3400 J 3400 J 3000 J 3200 4 2700 4
NENACNLOROCYCLOPENTAD I ENE 590 4 620 J $90 J 70 4 M0 9 620 4 660 J 560 4 194
2-MITROANILINE 2900 4 3000 4 2900 J 3400 J 3400 J 3000 J 3200 4 2700 J
BUTYLBENZYLPHTHALATE B 620 4 590 4 noy 6% J 620 4 60 4 560 J
SIS(2-ETHYLMEXVL JPUTMALATE 590 4 620 4 390 4 200 4 690 4 620 4 440 4 $60 4 -
INDENO(1,2,3-CO)PYRENE 590 J 620 4 590 4 o J 690 4 620 4 660 J S60 4
DIBENZ(8,h)ANTRACENE 590 J 620 4 590 4 ney 60 J 620 4 660 J 560 4
8ENZO0(g, h, | JPERVLENE $90 J 620 4 590 4 4T 690 J 620 4 640 3 560 J
2,4-01N1 TROPHENOL S0 4

&,6-DINITRO-2-METHYLPHENOL .-

g

4 = Materiat Analyzed For, But Mot Detected. Estimsted OQuantitetion Limit.
R = Data Unusable, Resampling and Resnalysis Necessary for Verification
-+ = No Detection .

$S = Surface Soil

$0 s Sediment

SW = Surface Vater




PUASE -

..........................

CRL LOG NUMBER

sssencesecscsssevenanassaccs

TRAFFIC REPORT NUMBER

TABLE
SUMMARY OF PESTICIDE/PCRs ORGANIC COMPOUMD AMALYSLS
SOIL AND SURFACE VATER SAMPLES
SKINNER LANDFILL

| $S14-01 | S$S14-0P | $514-02 | $$15-00 | $515-00 | $315-02 | $016-01 | So1-01 | sn7-01 |

-------- S T T T L T T T T T T T T Ry Y Ry N Y Y Y Y T Y Yy Y Y Y Py Y Ty Y P Y T T T Ty

|3l3I3|3|3I3|3|3I3|

.............. P Y L L L T T T Y Py Y Y T YT Yy Y T P Y Y PP LT Y ¥

| 678A02501 | B870AO2001 | S7RAO2S02 | S7RAO2383 | B7RAO2803 | O7RAO2S04 | STRAS2S0S | OTRAG280S | 87RAO2508 |

------- P T T T T T Y T Y Y e Y L e Y Y R R Y Y R R

| EMOT? | EMOT8 | EWOT9 | EM0S0 | EMOSY | EN223 | EM224 | ems | ew2? |

------------------------- B T Y T T T T T Y T L T Ty Y Y Ty L R L P L Y R R Y Y L ]

DATE COLLECTED

| wopsr | apest | ST | 1981 | TSI | 18 | AT | Tomr | o |

estessonncmasse seeseoncnse “scevsvausnscasecs P Y N e Y Y Y P Y Y ®ssecscssnssrseccancnnnsvocnncnn s9cesmesscesrvecccsscsrssrenansansscana

CONC/DIL FACTOR
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SOIL GAS SURVEY
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DRAFT

A soil gas muxvey was conducted at the Skimner Iandfill site from
April 6 to April 10, 1987. The initial purpose of the soil gas survey

The

correlated with the gecphysical results to develop a soil boring
ppgmtomﬁurmuuunutMJnuotmumnlammmMMn
The initial scope of work called for the installation of approximately
150 soil probes in the study area which consisted of the central
shoulder and bured lagoon areas of the site. The probes were to be
placed in predetermined locations on the existing site grid system
utilized for the gecphysical survey. In this manner, the two surveys
could be correlated to achieve the stated purposae.

operation, as stated in the operating marual, is:
Infrared energy is emitted from a nichrome wire source through a

through into the qas . The sanple is drawn into the cell by
the air pup at a rate of 25 to 30 litres per mimute.
The sample absorbs infrared from the beam, and the amount

enargy

of absorption is measured by the detector, amplified and
corverted to concentration units by the electronics, and
transmitted to the liquid crystal display. The amount of
infrared radiation absorbed by a sample is directly related to
the concentration of the sample according to Beer's law:

A=axbxc

vwhere A is absorbance, a is the absorbtivity constant, b is the
pathlength, and ¢ is the concentration. The MIRAN 1B also

tes a curve correction term to correct for any
deviations from Beer's lLaw. ’ .



vavelengths for banzens, msthylens chlcride, and toluens are 9.93,
13.47, ard 13.89 microns, respectively. Therse would be no

locate the soil probes was constructed utilizing existing monitoring
wells on site. The location of this grid system is shown in Figure 1.

A total of 19 soil prcbes were placed within the grid system and the
locations are shown in Figure 2.

The s0il probes were 5 feet long and 1/2 inch in dlameter with 3-inch
pointed tips. The bottam cne foot of each probe was slotted to allow

air ay entry. The top of each probe had a threaded cap. Figure 3
contains a schematic diagram of the probes.

Because the probes had to be placed in the soil below the recent f£ill
to accurately assess the amount of contamination present, S5-foot

extenders with threaded ends were constructed to increase the length
of the probes. When the extenders, which also had threaded caps, were

attached, the probes were long enough to penetrate the soil below the
recent £ill.




FOSSIELE INTERFERENCE COMFOUNDS Efﬁﬁﬂﬂfr

p-dichlorcbenzens

p-dichlorcbenzens
ethylbenzens

xylene

TABLE 1

AT THE SKINNER IANDFILL SITE

9.47
13.55
9.30
9.90

13.20



FIGURE

LOCATION OF SOIL SURVEY GRID ON SITE.
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FIGURE DIAGRAM OF SOIL PROBE USED AT THE SKINNER LANDFILL SITE.



stabilized. Stabilization usually occcurred within four to five
nintes. Table 2 sumarizes these results for each campound. The
measurements for methylene chloride were cbtained at all probes
first. The probe was then recalibrated to background and measurements
for benzens were takan. Toluene was the third campound tested for at

the probes. :
Discussion of Results
The stabilized results of the soil gas readings are plotted on the

maps in Figures 3, 4, and 5. Concentrations of methylene chloride
ranged from 2.2 to 868 prm, banzene from 1.2 to 50 ppm, and toluens
fram 1.7 to 768 prm. There does not appear to be any trerd to the

data, rather there appears to be a series of "hot spots" where one or
more of the campourds was detected at high concentrations.

Because the range of concentrations of methylene chloride were 10 to
30 times higher than the concentrations of benzene, there appears to
be no interfarence (discussed in the "Theary" section) between the two
. The interference usually ccanxs at concentrations less

than 10 ppm, therefore, the concentrations are most likely accurate.
Also based on the consistency of results, the higher (>10 ppm)
concentrations of most readings, and the accuracy of the instrument,
the readings are probably correct to within +5 pom.

The areas of highest concentration of ane or more campounds occur in
the northwest and west portion of the survey area, in the area of the
buried lagoon, and there are also scme scattered "hot spots" in the
north-central and central areas of the survey.

The results of the soil gas survey were correlated to the results of
the gecphysical survey conducted previously by overlaying the two grid
. This correlation indicated that several areas of
contamination are indicated by both surveys. Probes 1, 2, 3, and 8
are located in one area of high conductivity and Probes 7, 9 ard 10
are in ancther, as indicated by the EM survey. Probes 8 and 9 are
also located in areas that were determined to be possible drum nests

by the GFR survey.

By utilizing these correlated results, the proposed test trench
locations, to further characterize the contamination present are

presented in Figure 7.
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TAME 2 (con't)
SKINNER LANDFILL SOIL BAS PROBE BATA
TOLUENE (in pps) -

PROBE: 1n 14 ) & 30 35 L L 3 ] ? e 9 10 n 138
INITIAL VEMEs 10:51  14:03 10120 10232 1037 IMedl 12005 Qhedd 10048 12000 (12000 11209 U219 1224 12129 1154
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4,3 LY 1Y
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INITIAL TINE indicates tise analysis of soil gas wsing probe cossenced.
All anslysis for telusee were cospleted on 04/09/87, :



TABLE 2 (con't)

SKINNER LANDFILL SOIL BAS PROBE MATA
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INITIAL TIME indicates tise analysis of soil gas using probe coesenced.
M1 snalysis for benzene were coepleted on 64/09/87.

8 indicates shallow probe, D indicates desp soil gas prabe.

CF indicates cottea filter, PF indicates paper filter,
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